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(54) REFORMING DEVICE OF FUEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make the inner temp, 
of a fuel cell device uniform in a specified temp, 
range. 

SOLUTION: A source fuel gas containing air is 
supplied from a second fuel supply passage 64 to a 
reforming device 34 equipped with a Cu-Zn catalyst, 
the reforming reaction with water vapor and the 
oxidation reaction proceed inside the device, and the 
produced hydrogen-rich fuel gas is discharged to a 
third fuel supply passage 65. The reforming device 34 
consists of a reaction part 80 in the upstream side 
and a reaction part 81 in the downstream side. Both 
of the reaction parts 80, 81 consists of a honeycomb 
structure in such a manner that the sum of the cross 
section of the passage in each reaction part, namely, 
the sum of the cross-sectional area of cells which 
constitute the respective honeycomb structures is 
smaller in the reaction part 80 in the upstream side. 
Therefore, the flow rate of the gas passing through 

the reforming device 34 is higher in the upstream side than in the downstream side 
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5 SJt-Cfc o Tl!9iB«f b** fcRfb-f 6 KfkSlC £ *ig 

m«B««SEffl k *s ^ -c , mi Bnasjpi- # * a* * n 6 aj <o 

6 ft 6 awe jgc»m # * i>m& £tiz> w k *s ^ -c , fflr ta«s 
9KJ£T-;feoTit(iiE^b^^ 

HulEttftttfB *3 it S BuiBttat J* , SRWSWtt- <7) it« v ^ 

o Kit -C*> o -CftirfaeHb** ^SMbi" 5 «Mb5tJfc 
i5E*IRfta:llKJ£*«iii- £ miflEB&ftSliS 



^bs/cc93ig*±i:fc7K3Ry v^temMtf**, mmmiSt 
mmmmu ^ & ft 6 «jKBMb# * &m a s n z> m k ^ ^ 

msE^bs/CMiwj^sti, *rta«i«a5^*5^T. mum 

SffliH, fflKP«^bKJ6^ffiii^S«i*<ofi}5S/hi:^ 
MIE7X^M^®S^^^^5^<tHftf5^bR^$r^ 

5K/STfcorHulB^b**^K{bi-^K^bSJS<t*« 

MHS7K^^MK^^^^6^^^sfrie^b^^^ 
«ri5ttj««fc»L-c, Hfraa^b*3Ri:*3«i*t^Wi- 

mffe^^tc^LT, l«3SS:**-rsR6-fb^ r ^«r«*&-r 
*Rfb#*«ji&3M9:£, 

-fbRje©«g»*UfczKigy ^^ft^^f^^, mrfEmi^ 

flfrtEP«^b^^tt*&#Sfi, 

k js ^ it ff^ffi s*^ ^ r , m mmu iz mus-* z> mt 

«c»Lr«rEHMb^^*«»^5*»a:ll««o 
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jit ]- o.zif&mb o x , m&mk ^ 

# 5 RiC o T fflEgMb* iR & m\rtr Z> RMbfit/fc t & 
ifflE*38«efe«K:JC k HiiiEBMfcSJS t 

1 2 ] w#js i i iBtto^arKiga^fco 

# 5 RJCT fe o r ftMESHb** SrSMM- 6 ®8f b£E/£ £ £ 

[»#*! 1 4 ] tft**S 1 3 R*0>«»&K«KT-*>o 

5 ifflEttjKWrticnBSSLT, StfSE 



HSE»«»«-*rLT, »**§>h-i-5»{b^^Sr«t*&i- 
*«Mb#*fft*MMft£:, 

mi mmmu xmn-t & im e*^«c a wrjs *s j: i^me* 

HuE«M««-*5V^T, *lE*{b^^**&^@:^^B5EK 
fl:#* £ 4x 5 ®B>f Sr , ffl%mz IE* b £ if: 5 tfcjs&fi 
Ml^i Sr«x.6«R»a:««Bo 

<*5R/6T**oTWlEjK<b**^»^br5!«<bRJ6^^ 

s/c-e^i:fc«iSr*ijffl-rs«w»S3eBT**>o-c, 

BSE*^»«SJC^^E86^bKfft ^ffiiii-S*ffiSr 
ifflEttaSt-#LT, HuE^^b**t7KlRSti:«r^-r 

-5^b^ttft#a^, 

<bKJCw«*feUfc7kiRy y^fc*»#*4r, MGMK 

aaE)ttjK««-*3v^"c, gUEia«sw^^ t^*{b^^*s 
ttftfc*5*^b#«t*«A6«s»ek«i6Bo 

l 7 ] 1 6 Ei<7)IMSiItfeo 

mjE2oJ^±(7)R/J;Sl5^r, — ^<oSSEK^SSI5WhuEW*& 

flu t m^* ^ m Effcaeas mie# abffis <^ l t k itr 

*<5*»5kKKeBo 
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W o K1&X *> o T MIE JSHbTK* & BMb-f £ k &* 

m>JJ*\z. iotn iiuiBIttf b#* 2*flWS $ SiiOJJBJL^ffl 
{* 5 S/C-e fc o r (fflfE^b** £ Kf Li- 6 BMbRJC t £ 

im^tm 2 2 ] St n^>L2n ^*L*»fB«ca> 
HME^HbTKilil** * y -yuffe 9 , 

ft o fcfc Xfo o T §u IE« <b7k * S: fiMbi" 3 BMbK/E <t £ 



Hufa^b**^ * y d , 

# 5 s/sr^ *> o x m umitT^m zmi t-r z> sMbs/s t ^ 
^x^ctcm^mm-r^mn^cmmEix^^x, 

SfisttiKSfP(-»bT, mmmkTkmkTkmnkmmkt: 

[|f^rl2 6] »*JS2 SEttWHRJlSfefeWKfi-efeo 

[0 0 0 1 ] 
[0 0 0 2] 

^ 5 { * ^ ^ , «« j.-* ^ ^ *?m^ *fr*c* 

»*S:*^"t5K{b^^4r»«ffll(-W#&SJxr, W 
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CD .aiil*ffifl!JJc:*3tJ5.SiC, (2) *ti».ai«jrc*3 

Hz -» 2 H + + 2 e - 

(1/2) 0 2 + 2H + + 2e* — 
Hz+ ( 1/2) O2 -» H2O 

[0004] m* v>m&mm<o 0 *>, ^shr** 
CH3OH + H20 -» 

C02 + 3H2-4 9. 
[0 0 0 6] ±8E (4) Stc^i"J:5(-, *3S^tefe«S 

CH3OH+ (1/2) O2 

-* CO2+2H2 + 
[0 0 0 8] ±ffi (5) 5£(3\ ^(D^b^cO 

^iMfg&^iti^^Mi, (4) 

[0 0 0 9] 

L J: 5 ti-SSJB] L*»Lfcas&, «»K 



[0 0 0 3 ] 

"■ (1) 

H2O ■•■ (2) 

- (3) 

[0 0 0 5] 
5 (kj/mol) — (4) 

[0 0 0 7] 

18 9. 5 (kj/mol) •*• (5) 

_L[hI9, @3 8Kl7rrr<i; 5 J»W&«3SBfc::fctt£± 

[0010] «W5fe«3SfirtfflJr*?affi!»*^t--^^j^ 

BtSrffl^SS^fcifi, 3 0 O^iax-SBifaT-croc 
TL^e>m^^V^9 0 Cu-Z ntt«fiii», ffifttfc^ 
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[0011] *ttjatiaft3fls± i B.Li-ir-5wi:^J;-& 
[0 0 12] «»K«iSR(Z)T«£flJ^*3^Trt« 

mm*i&T'i'Z> thorns* $= tK&ssbckrjgsco 

[0 0 13] *5S^w«W3c«KHtt, d 5 L^KH* 

to 

[0014] 

SfiMfcRJSfc&iifTU jftE7KSg^&ffR/S£:Str-t £ 

SMb** t tmmt sir**** * 

*8SmafcKRJE*3 J: t/H(rlE8Mt:Kl£w*S*^: Cfc*3S !) 

<y * # * % > mEftbaas/p 6 »a 1- a «m a * m 

tfxmmmm^&tk&ffijLz z t %m%ti-z> 0 
[o o i s] £x±<o£ <o«s 



[00 1 6] ^<7>J; 9«MIHStcj:nn ttffiJfc 

[001 7] JSJftJPI-^&Writ-rs^bTkiB, 

^BcKRJS ^ffiiSi" 5 Mffi £ BMbRJfc SrffijSi" 5 MiK t 
fi, ISl-TfcoTt>ft<, MoTl^Ul^ 

l: <fc o t t^WwSiS^ffiit * 1 1 t LT t> =fc 

[0018] iiE^^fg 1 ^^g^SiC^o^ 

r. m&ff*mmffiB^@tft. ^mmMm^n^mm 

[0 0 1 9] *:|6^0»2^«3|s|-5fcK3SBtt, 
iiff-T S «f E7KSS*3k WR/C*3 <fc t^mEBS{kRJS«5«* 
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[0020] &±<D&ot£m&£tLit*&m<Dm2<Dm 

ftsfc«>, Huffi»{bRis-c±i:iti»tt, ttffi 
[0021] -0>±ofmn&nmm-£ti&, mtm. 

S ft 3 fljt? *> o T , mftWtik&Lfc (-it fTi" 

nm<nmi\&&*Z <fa-t$-&Z>zk&X$ £ 

BtfbRJS-?£ Ufctt^ft^ ftTTMJUJtcexi bft 
5;iCJ:or, TSEffl)J(::*5^T, *8S5a&«aSo>fl& 

[0022] *5sw<^K3©«isefeKfiatt, 

£7kSS*cefcRKl£^ 5R/£-?feoTlfflfEfiMb 

miBttfflEffitca-Lr, m&mk#>mk&mfaLk&<£ 
t , mmnmu *c 33 it a ttfjtsRM b# * ^ »Asns my tc 

[0 0 2 3] JW±Oj;5(c*fiR*n/t*:3S^W*3 0j!S 

m-tz>migm#xk* mm&ttTzmtxxk&mifc 



subsist S:jtfT-rs 0 roti, i«jieBMbKJS-?& 

ft5ffl]K*5^T, WIEFS-fbKJScoitttdSHiftiJ^ixSo 

[0024] zo)£otemw&nmm^£ti&. m^m 
i b u * *s « a $ ft 5 ay tc *5 ^ r N nftisSM b^i£ (Oiftfr /j* 

WifM * ft 5 #> , w <n> jffliEBMb;*/ * A £ ft 5 il'J fcijs 
r , iaflWJb# ttt'6C<b K J: £»a*<b^M£j*» 

itx* tmx £ ft sffii-efis-fbSJCoitfT f>mm z ft £ ^ 

iriaot, »^bR/C^iitfi-S««ds J: 0 TatttflKJE 
rft^£oTT^teyorUJS£±#£^ 

[0 0 2 5] ±ta*5SWco*3<Oj»»aKS6«(c*5V» 

&mttf* &mA ^ ft s , «friE«s»^^ ^#au 

[0 0 2 6] *ISWW»3W«*fa:KaSat-*5^ 
miB*S«»«R^&iSiS^Stt«tffilE»{bRJ6 
S:{Eiii-S*jK<b(il^— ^mmxh<0 , mjfS^b^?ii 
^J#^(i, miBR6<b^)5S*A*ftSftiJ^*^ % fflfa«& 

jpf^^*s#ttisft5ffli«t t> aststtjsc^adS/jNi/.cs 

[0 0 2 7] *|g^w« 4 o«8WefcR3ifeH*±, 
5SJ6T**>oT, ^bTkiRtTKSSatt/j^TKiBSr^rit-r 
57K^^«^<t, ^H^^f^^^T^oXiufB^b 

fo*Wriirz>m^ miE»>fbRj£-T?^i:fc*ft*fijffl-r5 

HufS*«E«flJ(w*H.T, BfIfBK{b**i:*3SR«i:«:$ 
W^5K«B»^*«*&^SJB«Bi|Bf^«*&#a^, AJ 

mitx^m&^wtk, w\mnkiMUxmn-r^mu7Kmm. 
a:WRis^«fco f ffitE»^bRjcw»*^cfc**y ^^-^ 

Stc^ Loo, WfaKlCttffi*tB#a^tftttiLfcffllE 

h^m^z^kz^w k-tz 0 

[0 0 2 8] &±.<D£ 5fc«fi8$ftfc*38W<7>*4©«S 
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«-rsiR«»^i:, mm*^4*~rz>mktf*k*m£ 
[0029] ztDXotm^AKsamizxti^ mmm 

J: 0 T^Jfc/Atf 5 r. <Jr , r *Uc J: otTSt 
[0 0 3 0] ±1E Lfc^M^ofg 4 <OJ»WefeR36B^*3 

^ti^uc*f L-CiiuEBMfc;#* Sr«*&i- ^^^ittt) 
[0 0 3 1 ] *%M<o»5©«S»eS:«SKtt. «#&«H¥ 



[0 0 3 2] &±<D&?izmf&Ztitt&W<Dms<nj& 

& o r mzmikfrmzmit-f sKftsjE ^ &igfr*- 6 0 
*l #iiE^^^^»m-ra^<tcoAtL#^ 

[0 0 3 3] w^<t 3<c«SsN-3kKKSi-J:ixfi v fftEtt 

ffi«»^^**ffli-§WffitwAtt#^^ft^t3nsfc 
_h# L-rt's r. t x &fim&ik^m^f&m<Dm$ik ^ 

[0 0 3 4] ±S5Lfc*«^o»5 0j»3pfefeKSB<-*5 

»^S:SNttii-S«aJffii:SrAn#XLewi: k LXi>£ 
[0 0 3 5] *«^toS 6 o«S»efeKKBtt, 

mn.kmmktt^ti'tz ww&# * &m$-t 6 m&ft# 
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[0 0 3 6] &>±l(D£ 5tC«^Stbfe**WW*6 0«S 

mp^^^^x^^xttimmt^m^mt-t^m 

[0 0 3 7] r<o<t-5^»S-aclC3£«^J:tti^ Mia* 

jsam /j^a * zftmommztei* ^ x urn* ±# 

tt'srticj: 5tt«**b^HttJS*^3S£ k^^tz^f 
[0 0 3 8] ±|E Lfe*«^©M 6 0«S**ekR3£fitC*3 

<i'b-o^t6^^^, HfifBttjK«f|Si*gic**L 
kkLXhX^\ ^(D^o^m^L tiring HuEtt«S« 

[0 0 3 9] *!8Wco»7<73«Si|Sfa:KifeHtt, 

zykmM&wfcfct, &m*&oKfcxib^xw\umk 

Sir, ffiEttffiWTifitri-SmJE^IRfeefelfSlS^J;^ 
bete ^ T , iWEJfJKb# * 6 WERft^^ ^« 
[0 0 4 0] JEJL_h<7> «t 9l-«fi!c$Hfc*3gW(OS7W*S 



EJS*. 5S»*#5Sl6T-fco-Cll9E«^b7K*^»^i- 
SPf*{bRiSi:S:ii?T-rSo mEttfltai^do^ 
«rE»fb^^ds«*&$^sffl9Ttt, SH#«j(^b$ 
iirs B z<D£oi£\.x&i&£tifrmk#*&m^xmtt 

i-5ffiTE»fbKlS"C^CfcfR**iJfflLX, H5E*S8ft5fe 
[0 0 4 1] r J: 0 temw&ffl&mizxin^ HfifGfeb 

w^a^b *{b^^«A$ns«RF^<iD«« 

[0 0 4 2] *3g^©»8^«i|s^K3S«tt. 
9^T'fcot, ^b**ir*««t^^**^^"T 

TKS^K^bi-^^b^i^rigtfL, SuETkaSftefeKS 

j&&mti-rz>mz-. mmm^tR^x^tzm^mm-r^ 

IMSiltfcoT, StrE*SS«ScKRffi: 1 8SESMb 
Sl£t^ffiit-r5*«t^«^5*ttE*t, #TE«i«l6iSlc 
*tLT, H«E^b**t*ll««t*«^i-SJK«»^ 

T\ »*Sr^i-5K<b^^SrW*&i-5»{b^^«#&^ 
ME«j«»^iitt^SfflE7X«**«SiC*iJ;0« 
HuE»{bRjS^!l&*^i:fc7k*y y^tetimtf**, flu 

mmm-hw&^zmn#x8m^&k, mghka 
u nfrE«»iwj k mismm k comx^m^fT^^t 

[0 0 4 3] tt±C0<t 5(-«*-$^3t*ISW(75*8 0«S 
JH-acWKHtt, 7K««K5fS/C<tB8fbSffi:i:^ifii-€» 
tt«KSr«*5tti«C»^*|-L-C, j^>fb7ic^t7K^«i:^^ 
^-r^H^^^^, »**«>ft-i--5»{b^^tSr«« 

^b**fc*^*td^***^j«i--5*IR»a:K 
RlSt, ISjBSrf* 5 KlS-Cfco -CfflE^fbTK* «r»^b1- 
5»fbSJS<t«:ittTi-So ::r*, HuEftbjBe»f*, hue 
®»»^^ i Mi t . WE 

m%tfxmttt£ft&ffi&mkzmmLx&f&£tix\,^ 

t>n, mlE»{bRJST*^i:fclRS:*iJfflLr, H9E*aS* 

«tjE«jJE«EBA^#mSix5o 
[0 0 4 4] w<Oj;'p/jr»»efe|fJ£a^«t^t^ tftEftb 
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fb^9i£j#**>3g£i: ^o/:»^i i:a r t a** 

ifi5<-r*r tdST**6o Lfc^oT, *W-BfcM3£«£/h 
SUbi" s:t ds"5iffi k 6o 

[0 0 4 5] ±jBLfc*|gW<OjB8«)JR3|SfQfcKSa^*5 
ft< £ t> 2oj^±«KJsEWSr^*L, tulS2ojL^_h^^ 
v\, 

[0 0 4 6] ^P^co||8c7)^MKK^©tCio^ 

[0 0 4 7] *3SWO*9^*f|-efe«36««, »»«r# 
S7KSSft5fcltKl6t, ^&{#5RJC^fcoTitfriBj^b 

iMrat'feot, HuSB*lK«*JfSJCS: k iiuSBSMb 
^ttt, ^IE^b7k*<k7K^«t&^#i-5JS«R#*^ 
»*^^-i-5»^^**«&i-5»fb^ttjf&# 

£czm&Bzz>mfev>mffiz£^x* fsifzm<ttfx& 
[oo4 8] £j.±.(D£o^mj&£fttt&m<om$<om 

fl-efeKKKte, 7K*«KKSJESi:»{bSlEiS:ffi«i-S 

x\ Kfb**^7kiR«^^e>7K*^^j*-t-5*jR«efeH 

SfSt, IStt^^RlS-CfeormiS^bTKiRSr^b-r 

x , HftBEp»<k.^ * i>m& ^tixmnmtRj&^ff^: 
sffltt-c**, mmmtfcfcx±ctzm$:mmisX, mm 



&m&fcf>mft-f z> 0 feats jtfcTksy ^ 

[0 0 4 9] r<Z5j: -3*«SJ|s|-acRS6afcJ:tLtf, MfSf^ 

-fb^^^^sttsiwj^wffl^-eii, BufajRwefeWs 
m^m^h^^^m^ir^m^<ouu^m^x±^ 
zmzmmisXffimmkfrfc*mft^&tc& s m&mm 
mcm£^zmmmmMtfx<n&icttL.x, memka 

*-W^i-SWSB»{b^^<7>a*K^i-wi:3&s-C#, huIE 
£ £ £*Mt#f t^»lfe£4fc©?&£ i: ^ o fc^SP^j&s^ 

^^x*#s 0 se>(-, H(riE»{b^^*s^$4x5{||j^ 
x$L^z>m%mm-fz>tzit^ wi%mittfxt>m&£tit> 

[0 0 5 0] ±SELfc*3i^<0» 9 

XCioT, SJIE*{b^^35S«»StL5«^<OfflJ»«r 

[0 0 5 1 ] 0W«S»3fe«ieStt, 
ff9^ot, «^fb7K*i:7KaSSELi:*^***^fiS; 

-r^TK^M^sssi:, m^*{*ofcfcxfo<>xmmmi 

RlCSrit^SBSitc:, SMEHft-fbRiST^C-fcjlftSrfiJffl-r 

ae*^^'i-SHfk^^*w*&i-5»fb^^ttite# 
firjfa^bR/swsm^cfcTK^y v^tmPttf**, m 

*^J:t;*»5 V>4< tt-W?)45KM, mils 

[0052] &±<n£i\zmf£ztittftm<Dmi o<o 
mn&wmm*. i&m%&mBLfckmt&mk%i&m^ 
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* *5 J; SftlEJlMb # * S *l s «0 <?5 a» ^ » u T . 
[0053] ^JKW-efeJCaSS^cttLtf , huEJBi 

ZtiZW\clo\,^XtR.&&±&L'rgX L£ 5 w b&t£ 

[0054] i i (omn&K$am'±s vrmz 

1 WRlSW i: S9-IEIB 2 rogga t -fr, ItufEfg 1 

[0 0 5 5] £X±(D£ o^ffi$L£fttziF>mm<nm 1 1 0> 
MSfKltt, 7K««3kK SIS £ IMbStf? £ Srffiili- 

b&ms-tzt. ^<om^<DR^mc^x, 

^^^«^5^^^{ix5M2(DR^a5tC^-Lr, 



[0 0 5 6] wCOJ: 5&J«fi-*KaiElS(-«tnf^, rnlES 

ik&fctmn-tzmmx^ mmmk$:fc^£^x£.z 
[0057] #38W<z>sn ^fcttSB"2 co«s»efe 

[0 0 5 8] *^S^oS3*^(i»4Wj(S3|s|-efejC 
36B^*3V^r, UMBfiMbzkiKfSy * / — , mJfE 

*i$s« efcjcac zfem-r z> mm t mmmit^ zi&m-t 
zmmt&m—<Dm%kfiki6ikX~$>zz.h t irtiv^ 
[0059] &tz, *mw<n&i i w«»fi-efejrKH^*5 
v^T. mmm<k7k3i&*?j-^xfov, awa* i ©r 

[0060] ^ra J: ^ ^Mc«MIIiT^ 

y ^ y-/HT?B6^t;SiiSSrffiili-S«^tt, 

iifiri-^KfbSJE^ta^/uiffi, -»^b 
mm&£.Vti:^Kl&bteZ> a LfcASor, ^ (7> J: -9 ^« 

[0 0 6 1 ] IE 1 2 <a«mefcH»Bte, 

^bTK^^^b-r^^b^ir^^fL, HMa*f&*a:« 
RlE^iStTi-SIR^, J9IE»fbSl5"C^i:fcfRSr*iJffli- 

itR^b^m-r^m^m^mm^b, mwmu 

t-^fLT, SftEK'fb^ciRt^airWaitSr^-rs® 



[0 0 6 2] w^J:5*J»fl-ekKa*H(-J:tt(i, miSBtt 

[0 0 6 3] sMS^COSH 2^«WefeK36«tC*3^T, 

[0 0 6 4] z<D&oftmjg t <DMn&'KmmT*i*. mm 

(4, -»{bK*Srfei:<C^K/Si:&So t^ot, r 
«SttfflEtc,fcor, >^y-^7k«&«ScKSlSi:^^ 

mtfL&mmt'fz r t ^r * * 0 

[0 0 6 5] 

mMM^m^zt&m-tZo 1211*4, ^mco^m^m^ 
^•r^«»«ritiar*>s 0 «**««i3Sii 2 0(4, y^ 

ffiffi£fffc 2 8 , 26t J£3g^ 28t^ 

0M9:L*:3&$§»3 2, efeWaSKJ: 9 
6^113 4, «SW^^+C0-tt^iB' (CO) 
(S«i-SCO(g;*«3 6, ««{k^SJ6*CJ;9je«*Sr 
»S*JPI-««i4 o, aye^-^icj: 9fl*i***x5fM» 

12 o^joit5^s^3E*r^5^m?tfi4 otco^r 

[0 0 6 6] JRftttfflU 0 (4, HfrH#^«Mt3!Oj|R 

«-««ir**>t), «jS:*ffirfes»^^Sr*«:S!SLfcx 

^^M^tLt^So HI 2*4, «SJH-«?tfl4 OSrWfiJc 

4 8(4, fBft?K!R4 l K4 2^o^O ? ry- K 

4 3 ir/^U— ^ 4 4, 4 5^^M^TV^o 
[0 0 6 7] # V— K4 /— K4 3(4, 

Ii4 1 *WfflJ^b«>^r^v K-Y y^tfli££j&i-#* 
tt»««r*>S. ir^t— ^4 4, 4 5(4, :<ofyK 

£U<Ty ~ K4 3 ir^fc, *»»^^*3j:tJ««^^^ 
W^Mt^)o K4 2 t-fe/^u— ^ 4 4 irOPfl 



4#fPi5£l 1-92102 



*Cf4jB«.^atB4 4 P35SJgdc*ttr*3f9, 77-K4 
3 <bi?/^u— ^ 4 5 £ WMl£ttRfL#J*a&»8 4 5 Pj&sjg 
^c^iltl^o 4 4,4 5(4, H 2 rf4^ 

mizv 7H>mf3L£tiXi$*) . M-ffii4*y- K4 2 torn 
xm&tfx&L&4 4 PSr^U, ft!l®f4P^-r6*'fe/u 
riMi;t5 7V— K4 3 t <Z>Fflr»{k.^«lEK4 5 P 

[0068] r-r, «»««i4i*4, m»mft¥tt 
^^-fo *H»«ri4, (r^^ttsj) 

Srffifflbfco 1MI14 1 <75«®^f4, ttjStiLrwe 

A * tz t4 a & t mo&m b a -fr & j&sjw * ttr ^ 

[0 0 6 9] ^y-K4 2*3<tt5Ty— K4 3(4, ^(C 

jS£*tr^5 0 ft*s, * y— K4 2*3<t^ry— K4 3 

(4, n^iCfc «9 Jg/S-TStadv «*a»i^f> 

[0 0 7 0] t^l/-^4 4, 4 5f4, ^fX^Figil^O^ 
«tt«B». ffil^i^, ^7-^>-^JE^Lr^^^FSii<t L 
fc»*K*-^^iij:«9?KfiJc;$tvrv^ 0 -t^u— ^4 
4, 4 5(4^rcOf^®(c v 5pfft-iB1S$4xfc*SH:oy ^^r 
»j«Lr*5f9, HiSUfcJ: *y-K4 2W*St 

r^#^s§4 4 p^mu BjS-r5#-fe/u©ry 
- K4 3W«ffi4:r»{b^^8EB4 5 P$rMt5 0 C 
rr% #-fevN°u— ^<Z>*®(cjgfi8^tLfcy ^f4, pfani: 
t(c5pm^*i-S^Rf4*< , SfttciEtfi-5*ifBff 

¥tTft»*rfcs^ii(43fc< , ^/^ *j-urj» 
^x^^(4tt^b^S:tt»prffir*)nr4"j:^o 

[0 0 7 1 ] J£JL±, «»«?64 0W»*«l5g"C 

Lrm^-^r5<h^(c(4, t^u-^4 4, ^y-K4 

2, 1 s 7/- K4 3, irx^U— ^ 4 5^Hli 

ffr«ja$tts*-feyu4 s^wsii (*ns«t? 
(41 oog) , ^(D^m^m^io—^^mwL^kf^ 

[0 0 7 2] J^T. «S<efm?feieB 2 0 Sr«^i-S*R*s|.« 

?fe4 ow^©«^s»js<tt^**xe>^s«Bi««coi^r 

HHZfcKW-rSo 8K38S3 2I4, ^^y-/^^22*J 



(13) 



i&piipl 1-92102 



3 --2-te-,.^ 2 6 £.ffiB«.2 8 <b 

RLT^Sa^ »3*i-5 J: 5 (CJE«I«2 8 ^^LT/^ 

[0 0 7 3] y /l^V* 2 2^e>»K«S3 2 MIR 

«&JpK*a> 5 > ^ / — /t-^rii 9 y * y — /H5KB 6 0 ic 

[0 0 7 4] 7k? s$ 2 4^1baS«g3 2tC*SraS9i& 
tf*W*&K6 2iCfiB3 2Kv>^7 2^K(te>nx*3 9, 
3g*»3 2(c«»-t-5*i7>*«:W«iS^rfti:/j:orv^ 0 

iaotii$n, ^^3 2*d«»-r-57KssrH«5-f 
5o ±iay * y — ^atK 6ot TkWij&K 62t (i^ac l 

tl i 6 3 u r od^ i «JpHft#&K 6 

3f^as«ss3 2(cMt5 0 y /-j\«mmt7kmk& 

[0 0 7 5] KSJgS§3 2(-#»$nfcffi««2 8 ft, M 

nmm>mm2 o(D^w^h^n^^L^^/wxzti^j±m 

#)(7>^T*&£o ffi*S«!2 8(i % ^-t'y2 8a^j:^ 
2 8 b wtbf>fi^S*S»cfie^$ 
tlTU^c ^"f>2 8 aioJ;(;ny7 , i/^t2 8 bl-i 
[^fi^Ov^^ h 2 8 ct?iSte^ix-C*3*) , * — t 0 ^2 
8 a £[§]teIl*tW-£r <H^£ 9 , =i 7" u y 2 8 b S: 
mte^ft-rs^t^T**^. S£fS3§3 2*cttSfetC/<— 
■^-2 6j&s#R$jh/CV*£as, Cl<D><— *-2 6^^WflSiS. 
©ii^icj;or^-t'>2 8a(ill^n5 0 * — 
tr>2 8 a(7)[H6i^ny/l/^f 2 8 b fclsIteU 

«2 8.-eJB»S4xfcggafi, iW^W6 8^l 

xmnmm4 oKflw&stb, 4 o^tt^rnM 

[0 0 7 6] r^"C % ^-t*>28ali, ^-f26/p 



[ 0 0 7 7 ] ^ — f >2 8 a *iHibi-S^— ^2 6fi, 
2 2^f>WJ&Six5 0 «ipHft4 0tt, y 

^/-^ekK«3 4-cekKLx^fi(tLfc7k*y 

LT«*fl^K/6&fT*5a^ «»t»4 0 
»##*tt«WJ*fflK6 7(C*tU$n-5 0 *"2 6 

tf-eia^— 1-2 e^^Nt^^^^coyc^oo^^ it 

tMi 2 o wgiNfio j: ^ tzmnmni 4 o ^ & 

2 6K*tLTtJtt&£;ix£ 0 ^-t2 6^^y-/« 

r toy ^y — ^#ft»6 i ti, ^;-y^y^2 2/j^ 

& JK«» 32fi^^7 — /u$r«*&"t- 5 > * J — A-SK 6 

[0 0 7 8] '<~-f-2 6tz.teW>mjg±> J V-7 

3 j&X&t* btlX& V , f 2 6 -COj»tttt<0®ffi£aO 

SfeaSSrgffSwttH (1^)8 0 Ot^b lOOOt) 

>2 8 aSrli]GiH»Ufc^*>3g|8»3 2 (C«^Jx6 0 ^ 
-t'y2 8 a -CW«i^tfeSft*(i^9i«< feV^fe («J 1 
0%£tf*3) , 3fRIS*3 2(^i»^tL'5j»«*^^faafi 
^6 0 0-7 0 0t{:iL, ^*»3 2<^!RaRi: 
»t*So wi-C. »U:IlMM?S6 3^L 

2 (Ca»^tLfe^<—f 2 6 X otlft 

$itSo aS*»3 2T^k^ixfcy # / —^tT^kfrb 

tezmmwjfxte, S2MW6 4^^^rscM 
[0079] efc«*3 4f*, #t^$nfcy ^y -/p^^k 

^i«"TS 0 rw&K«3 4©»fi8.*sj:U 5 Q)cWS3 4T* 

«fdl¥i£f6o **5, efeJMS3 4(c^ ^y-^t* 
t h ta SJH«S»^^ * 2 «R3|6fttJ&K 6 4 (c 

fi, Sg2ISt^f7 4^Rtte>nr*3!9, 4 
IdflfetS ^^6y^y-/ui:7Kt7!>^o * 6 JK«S«-^^ (DM. 



(14) 



1-92102 



V-fr 7 4^£>GQif ,Lt, J-IS^ I 7Jf>-^7 0© 

ffi»fi£*liIEU 2 6tcW»i-S>^-/-^*S: 

SMB-r^o 5i:LT/<- ^2 6X<DmMtfxv>U 

mzmm-tzzkicxix* m&m3 2xmtzti,tc±. 

[0 0 8 0] «a5i"SJ:5^Qk««3 4^*3^S 

l»3B«rW*&i-5fc*(-, »SM§3 4tc(±^ay 3 8^# 

rm&ffiRlU 5i^U;^^aM3 9^ 
Lr&W2£3 4CMtS 0 $»IT1i, 
3 9 tt« 2 JJS»W*&K 6 4t-«jRLT*3 0, ^uT7 3 8 
as»9&A//£3Sftli* SSI8S3 2/j»e>«»$fLSJS«S** 
^t^»f«3 4lcM^H5o yo!7 3 8(iWJ« 
ffl5 0(Cj»«t$tLT*5*) , »IJ»SU5 OtC J: oT 

[oo8i] c oi&m^ 3 6 a, m3&wmm& e 5 &- 

^Lrec^ii3 4d^tt»$nfc*R#5|-^^+w--»^jK 
ScRR/Siii-rc: (4) sKtc^Lfcj&s, HBRI-eMtRJS 

mzfcj&tmni- &frtixnte< , ^3 4t«^ 
nfc«»^^ttSf^fi^— st^RsR^^^r-i^So 
r% coffi«»3 6^8S:ttSwi:-e, Iif^i4 0tct 
»^5«»^*©-p«^jK*»s^®«Sria-prv^ 

[0082] ^mmmcomnmm 4 0 figf*^^?) 

Midfoot, «ftRj££ffiili-S6&£fctt:a& 
<kmo^Si:^^feSttjK*:ilx.rv^^ (*HifB«!ir 
teG&tttt&«»«Bl4 lO*®tca*Lfc) , 

a*e&tt«K»#Lrtta* ur^wffifcffiTi*^ 

(1) ^ic^L^r y- Kf-*5^SS:iSS:RB.SLr*R3H. 

nmto&m&i&TZ&xx.ikio t©fc«>, 1^114 

0 <7> j; 5 ftHflcM^S^Wmft^fflv^r^W^tTJQ: 

ma&T\z&mLxmt&&i£<r>i&T*w<^k&&mb 

<c*s, o temfc&ft^mmnmm^^^ 
r, ««&$ix5«»^^ c Pw--»fl:^*»ffi trow 

[0 0 8 3] COffi«aJ3 6(-W*&S^5«S»^^tt, 

f-^^r-fco, co(g;«ffl5 3 6 u:*3^rf*, jum^** 
^7K^^®5feLr-^b^iR^^b^ff^^n5 0 co 



3te«£*Lr^s 0 r©cois*»3 6-c*assixfc«S3|s|- 

ffiv :#lfc£-Jtn,£*»^^ c o« 

ici or£££ 0 coift«Si53 6 (c(iia^L4H^— (ftik 
^■tf-fe^sftSKltblxr^?), w<o»»fe*if*^aE^ 

P m£lTi:45± 9*cftiJ»Lri^5 0 
[0 0 8 4] COfi««3 6r*±EW<t 5t--SMkK* 

fix gE^L/cJ;?^ JS«I«2 8^ib*<b^«j(&K6 
8 ^^ItlEi^i UXM$ix5o «ffeRJSt-ffl^ 

[0 0 8 5] WjaiSfBSOfi, ^-f ^P^yea- ^SrtfJ 

£ ttfc ^ n ^ =7 J* (c« o r EfritOiRg * if £ ^tf-f 
5CPU54^ CPU54 -C#«iS*«!f31«:SlfTi-S 

fttz. R OM 56i, f^C<CPU54 T^iSSMl^: 

-r 5 © t & frwf— $ & - m&o be m^m # £ ti s r 
A^t6 1 c p u 5 4 r cos** semens cr KS! l 

m^J^- h 5 2^£rlix.£ 0 

[0 0 8 6] *3SW©Sfflfc»jc£:-r5a:K«3 4 

ww^tcov^rift^i-So m3fi N aK«3 4<ois<o 

3 4fi, *2«R^*&K6 4tc»tti-SiWW««flSJ;01S 
K*3 4rtl:*5^r (4) *^^i-*IR«ca:KKfi?*5 

<tt^ (5) ^:^-ri»^bRrt;tcj;or^fiSc*nfc*3Ry 
6 5tcs^ai$ti5o w<^a«»3 4fi, ^(Dftmc, m 

RJ£^8 0*3J:rJ s *2Ri6ffl8 1 fi, t®(CCu 
-Z nttJtt«rffl«FLfc> ^y^-^Ai LrtH^^nr 

«) (d?gj5)csti^isisi£«B8 ott, TSfcffla mzm* 

■«aei86 5 tcoSJSEffl^ifi^fll) fcjgfig$ttfcJB2SlC 



(15) 



Wfflspi 1-92102 



[0 0 8 7] El4ti\ tSlRfSUB Ote£Xfm2Kl&n 
8 1 Mif'S/»/W^* AcDWtEcd— *fUSr**?-r- 

8 3&«/iLT»/££;h/0^o -f ^FtEtt^^ 
S e ^ry^|8 3lt l mmWWX-RtttcSf*? ftff 

*&&Mf&-i-Z> Z t &XZ 6c 
[0 0 8 8] fg i s/6ffi8 o t »2SiSffl8 i 

T, gn RiSSB 8 0 tfg 2EJCS15 8 1 irfi, ^^x/j* 

(2, J¥£/j*0. 1 2 ( 8 3 M J: o 

XM!&&*hti'^~*l*ti>bt£y . «2S*S«B8 1tt, IP 
£/j^0. 0 3mm^^r>'U^^8 2, 8 3tCj;ot^ 

X., m2^/S^5 8 1 ii, f^C< 1 c m 2 &fc<9^9 H@ 
cQir^S:fflx.Sw tf->teS 0 &ft*3 4£:<*TteRfrffi8[ 

^8 i {z&tfzif^ffi&ommomffim (m2&fcms 

[0 0 8 9] S1RJCSR8 0*5<ttJ«»2S/6ffl8 1 (±, 

J:oT#f:Cu-Z nftfeMti*, m^r^LT^^fcr 
[0 0 9 0] W±<7>J:9^««*tL^ia:«S3 4tCj«« 

<o«tsB«as/h s # a rt u # ^ «Ei»»f 



3 Art^iiia^SWJRW^^CDSffiiStt. S1^»8 0 

[0091] ^tz^ox. m i mmmo^wm 3 4 izx 
^3 4ft±»<o u&frmtkm*. efeKRjstcaLfcaffi 

OTT'$>6 2 5 0 — 30 O^OyflftgBfflrt-Cl^— fki"$ 
&5tt*ftfcjh,S3MM§i:, #31*609 3 4 t ic 

mm x vmmMM * <n mmfr ii ^ /t , ± -citf? u 
iS ^ fc «> , j:«tffiy \ -cWMbS/S a* 

[0 0 9 2] r<Oj:5tC, ^W^3 4fi, ^(7>A<9P^ 

tt&xmm&'&mz±%.L,x L^^ ^t^/jrv^fc*, M 

TLhti&Z. t^£oX&Wm<om!\ttL$:±$ < f^i±^^: 
6Ci^ffiiftt) , »)&f«lW2 0 0^ 

4f±, 5 0 0 OB#WJ^±(Offiffl3&S"5rffi(-*ofc 0 

[0 0 9 3] ±!ELfcJ;5K:, ^b^^iift-f 

[0 0 9 4] ±8BLfc«lHffi««-Cfi, «:W*3 4^«B 



(16) 



WBfWl 1-92102 



mi m&mommmt lxsit^^ - 

w&^MI-fctt »lfi*WwBc«»3 4<!: 

ramie:; o ^12^8 i kfrhteZo 

<fctfSS2Rf£;Sfl8 l tf)»ffi<D«3£l2£l2l6{c^o El 6 

(A) tt, 1 7 5 y ^ A-c«St 5» l RSB 8 
0£^>— #k [16 (B) it, m C < K 1 ^J£SI5 8 0 COffllfT? 
0h (116 (C) fi, i?^ $ 7^/^^At'Mt6S2 
£t/£&S8 1 $:*^-r o 

[0 0 9 5 ] IH 6 (A) Xfi\ A^r^^-r^,#ir 
^^KfSaSr-tiiW/J^ < ff^U 116 (B) Tt£, 

^ ~ # a & i- 6 -ir iv <o mm & '> ta < -r Z> Z k f z J: o 

X, 16 (C) <Ds^~$ 2*l<Zft^Ttf*(Dffi&mffi<Dm 
MS£/h£ < LTV^o Lst^oX, H6 (A) £EI6 

(B) ^l/^^jgiSlSSBS 0 5rffl^5*&(ct>, H 
6 (C) (d*h>LfcSB2K/C«I5 8 1 i:*a^^rek« 

[0 0 9 6] ±ISiafe«lT-fi, »KS3 4Wrt» 

^1^8 Ot»2K/ESl5 8 1002o^^fJLT, 

[0097] RiSLfcHflawr-fi, efeK«co±«caij(ciB 

coftHl^ &«S£#:wWrBtt£, ±at«"C«fc < * 

*afe«»3 4At^«j5R$:0 7^^i- o ^3 4Ali 

TffiM£Vi>&<ti:Z1z&. m&LtcmMMkmmom 

£ & "b f* , WiirEffl itO <oir J: t/#^Hr /u<^ 
Wf®«(ilsii:-<?*>o-ct>J:i\ ?feK«S:ii@BT®a 

sg» m <nmmm&'h s < & s «is t i- £ & aa* u 

[0 0 9 8] efeffSiO±aE»-CiBfiri- 5 StfkSlS 

fc J: o x£ i:^»*a«Wf-TSRWfceai-5flfe^«« 



i-5«J«*, «2 3t*«fcLr«TI-KWi-S 0 18 

*-2-*-lS.«<o*a=8i-.9 0<©»j*£«aWl£;»;bt-R 

?&^®2 o t i^«©«*©«»«J&iea(-«ix.e>tLT^ 

So Hm^-f J; 5tc, 3fe«4B9 0tt\ ^-^Aiao 
T«rit.$tbfc*— ©KJ&SR9 2/>»b#5 0 C<7>S/SSB9 

&H9 (A) {Z s £fc. H9 (A) tC^LTc^^^AcD 
^®(7)-^ (19 (A) *l:S«BiltRTiA/^fi 

(b) 

[0099] *mnm<D&m%x 9oit mi nft^wac 

xu*K9 4 5rffi^X>^~# A&^fifcLfco ztD^is 
i/^S9 4<?)aii:tt, 7KlK«aWSlE*3J:t)5gtYtjRjs 
£{£it?-£ttiS£Sr#WU ff^^JKJO. 0 5mm« 
I9 6«^tlt^6 0 »8£Ji9 6Xte, Cu-Zn 

mm*mf&Tzmft^kM4km^*ktK m&m&<o 

[0 10 0] ~rX\ ftbttCJ19 6 0W»*ffitc:o^-C» 

Kv^Ktutij:, a[-fbft-efe5^tr/>^^9^ (a 

1 N) ^mit^*^ (T i N) % 4)5^fi^t;#lT-fcS 

^{bv-y^v (sic) *?mfc*vm (B40 , fo^ 

l^77r>f H<CifSr**f SriiSft, SSJDfti: L 

OiBV^jfajcp-C, A 1 Nfi. 0. 07cal/cm/ 
s /^^^HSa^^Sr^L. SiCttO. lcal/cm 
/s/T\ ^^yy-C hfiO. 30. lcal^cm/ 

fcK<fcT/U ^ = ^ A ( 0 . 02cal/c m/ s / °C) 

[0 10 1] wne>Sr7K"e*«LTsK— 

[0 1 0 2] «±^<t 3«-«J»Ufcefc«*9 0 
ft3SB2 OtZigfflL, ac»»9 0(c*J-LXlRliSJpf^^Sr 

Xfi»ftKJS3& s e*f-?T**?ixx*< t^JR^^cSo w 

o <t 5 t-^bs^t- i;oti ctzm*. ±mwx~mtt-r 



(17) 



ftffl^l 1-921 02 



[0 10 3] LfcdSoT, *^J6«l«ekKS9 0icJ:ti 

, ±aeiR!i "c»fbsic^ ?t * id & d ^ jr^s tc t 

fflcfii] tcfi x. b ft , ±SK«a tc *s it £ ft* & ± # & *qi tl 
£G?&j££2 5 0-3 0 o'Wi&mvmx-®— {trf-&r £ 

roiJC, #fC*9 0ti\ ^COA^PSH^ 

C <b as^fig <t ft K) , «*w*«S§dSffiffl»#W 2 0 0 NfP*1 
SS©f^14T-fcofc<DK#U *l£JSfc#iJ<E>efc»g§9 0 
ii, 5 0 0 0NFBB^±wffiffl^s^rffi(d/,cofc 0 
[0 10 4] ±IELfcJ;5K:, ISltltTlt 

K^RlCic i:oT4 ISfcJR^S^d^eTaEfR'Jt-e^. <bft 

«iJ^-t-6 w i: S <t *te, *3R«5fe«SJC^5Sffi 

[0 10 5] ±ESS2HJ60i]-efc)\ «e«t£fc:tfftfc* 

fc*A ±at^ejT8tt— wjRewtt. w§9 6@t(a 

aft^flSCt^t^fco eeT\ *8I/B9 6£:, -fe 7 
[0 10 6] Jkfd. !B3lllfi0»lt L"t\ ttR«rt(0±jR 



B«e«^.6>ixrv^o m 1 1 te^-r j; 9ie, M^io 

Of*, HDSSl 0 1 i»2EJC8in 0 2 ir&tfl^T 
rix^^isiCWi o i*5it/*2KJSWi o 2 
f±, P^coff^co/Nzi^^tc £oT«i£$ft-C:fc«3 , r 
co^-^jU*®!^ R5*LfeHftfl«t^l«<?5C u-Z n 

©gds, 0 1 £9 2RC»1 0 2W* 

^</iot^5« ii^i out 5 

og/i (^=*i,w*tt((£jia/c^Mi) ©f'l^ 

10 211, 1 8 0 g/1 ©S^tCu-Z n«i«&tH.t¥ 

[0 10 7] WJi^J: 0 Otc^n 

±aE«ijw* i r/c^s i o i asfis-r 

[0 10 8] ill 2fi, ±«tftiJfcTat«i:lRl*(OttfflES: 

i o o y> , ±mm 

#ia*nSet<C< , KJf§gWI*3Sfl5?fiffiS:2 5 0 — 3 0 
0 o C©?aS^[Sr'^-fl:i-^ei:^T^5o e£7)J:9 
(C N ^g^l 0 0ft t^A^PMMag/j^^ 

t5^i:^t't?) e ttiKco^t^Mix. b C <t fe J; o 

*9 , «e*a>efe«si^«fflB#pfl 200 B#wsswi»^ttr- 

&ofcOD(C^-L. *HJS^i]fi0gfeKSl 0 0(i N 5 0 0 0 
[0 10 9] iifEL^J; 9te, 56'*ftS:<* 5 fifths 

[0 110] ±JEJS3»J|£«"efi. ^M^l 0 0 
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LtztiK 3WtmSX±^mt£-&Z>Zt t LTl>=t< , ± 
frWRZMb-rM&t U ttJK<D*H#fi&«<b£-££8: 

z.z>mi&&m-to mi jB4H«gOT(z>efeK«i i o 

o f±, in i (omMmftLmm 2 0 1 a&mm<vmf&<DmM 

[oii3] KaibfcliJSW-ctt, ^^738 

/j-b^S^^^M^^-r>5^M#t^3 9 &-Rm2 

Snfc±T*ScfM§fc:#«& * tlX V JR 4 3gffi0»J 

jf&B3 9f±, &S££i 1 0Kfi:SHKjRLT^-5o 

**«ffli4 0 7^$Hbi£#*&6 9(^ffl$ttSftfbS^ 
*t>£fc. ■? 3 8^bJ&9^£nS£M<^tC, & 
SHii 1 oicM^t^oti^o ii^^ict^ 

ti 5 R{ LSN # * \% . J-*5 ft 5 « jMb3*KJ£ -egff 

tt, KibS^^ + ^RSatfitt, ifiio%i4So Ufc 

m^Lxm^^t-r^zt^x^x, &®§§iioic 

[0 l l 4] Hi 3fc£<5^-c\ 5fc»Bl 1 0©i«* 

i¥L<t&^-r£ 0 &®2sl 1 OH, MCCu-Z ntt 

ttt/^i«.» $ n t ^ ^ ^ * ^ <£ o r $ *l 6 



fbSM/*K6 9fi % ^«Lt»2S«»ft»l 1 5t4 
lWl2SftMBl 1 5fi % &ST2I1 1 Otcis^ 

r . S2iJN--t^6: 4yj^^^^/A«^ &n 5± 

£*#*&K3 9lctt, g§ 
2£ft0ttMSl 1 5^<0^flE»0^iS(w-^^7n=3>b 
0-7II 2&WfbthX&*)* 3S2g5«0»&Kl 1 5 

^b*#^K6 9fd#i, I^C<S2^MWl 1 5^<D 

Tt5<9, I2S»MI»1 i 5«ij^«*&-rs?»^b#^^ 
7ii2, 1 1 3fi, gEaufc»j«ffl5 5 otcjKitt^nr 

*3?K M»SB5 Ol-J:o-C, ^ttlS(S3 9^bttft$ 

*v asset, mtwxxme 9 frbmststizmitmtf 

2ffiftfM&&i 1 stcttR^affi-tv-iM 1 4d5S*te> 
tir^So rop|SiB»lt-feviM 1 4 ^£fcftjffligtf5 0 

1 1 1 rtWi^^T, *<o±ifcW<ni&Ufrt>ffife<ntiLS: 
!<a$^ SlUryiM 1 7 ^mnbtiXi^ 0 ^Ora^-ir 

vtin i>$mu5 o^mmtstix&v . KJt^i 1 
[0115] *nasfl»i©a:««i 1 oh. gffsfi©»3g 

5 0 -r^^^, efeir^i 1 of^»i-5^ffi^*w» 
zti>*x~$;z> 0 $nt* ffi7£m<Dmm&tt-rz>m&&$L 

*<oK*««^{g:TSii-SCi:^J;oT. SJSffil l 1 
(c«t«s&$HSfi^Sft*)6 s *i*:L, SfS^l l lP^^ifi 

fr^S^bRJC-CBSS^ffii^fe^nsSfltc, J; 19 TSc 
«y^M*dS51»m, R^bRlC^iiffi-SfflWSr J: 9 Tftft 

[0116] Hl4(t *HJEWoefcR« 1 1 0 

§11 1 o^m^^mMm^m^^^x. H^uncv^sf 

l^x^- h>w y^^m'fi- 5:ti:j:ot:«)l8R 
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[ 0 1 1 7 f *yl— 7ls$*Mff'£ tiZ> t; C P U S 4 

7 l <E>roftS£»tc, gfcffSi l OtcW*&$^SJBE«SJ|£F 

2 0 0) o #Cf£> rooy ^7 — ^fitc£<5^x, 
1 1 0(^»"T-<^ ^ii<?)^i^« 
*fmtteZ> ± 7^7DnyFP-7l 1 2, 1 1 

Uf^S2lO) 0 i" 3cIM& 

*5fc«)(cM<i;»*i«r*)lt5r £ j&*X# 5 fcafc, 
w<o*SLfcK***«^-r5S«^a:K8ii l OMtfc 
if&^HS J: -7^7nny hp-7l 1 2, 113 

%mm-tZo — x, m^^mmm^&^tiitt 

[0118] -7X703^^^-7112, 113 &m 
0(^LXffef&L*££>6<^ fUgir^iM 17^ 

6, i uc*3*ts±jse«jort«fiiiaffiTi 

(xf^S 2 2 0) , ^(/)rtM®Tl 

o) 0 ww-c, gfffiwawaSTa tii, ±aE«^rt«fp 

[0 119] X^-y^S 2 3 OtC&^T. ±^{RiJOOrt^ 

ti, i i <?>±aEw<ortSFB?asTi ta^M®^ 

W±-C*>5»^*Cfi, 1 1 2 com 

fbSSrWb -7^7P3y^>-7l 1 3<om 

S 2 4 0) 0 :£/)Xf77'S 2 4 0(^*5*t-5»-fkSW^. 

'l-mtiLomkR&feftX&Z * ^^*/h*ffife*cttiR» 
^ib^#^£fB"&^D£-££:: t X\ &SC££ 1 1 0 tc 



^xt£ 0 

[0 12 0] s/^S 2 4 OiCfc^tllMk^^^W 

fcffi;<fc5£:, 3fc»S§l 1 Otcfltif&StiSil^fiC^w 

mik&tfx<D»&$m% tft*). zcfcu i i i <z>±.mw 

<r>ftnm&Tl i*ftft\cfe<ft'Dltbm»£*iX. 
[0121] *Hjfi6«^efc«» 1 1 0 

Vt^ttS^s/^S 2 1 0 fcSVMi^s'^S 2 4 0 

[oi 22] »±©<t5(c«/«$nfciB4iiSfifi»]<oefefi 
1*1 1 o^«i^5«s«-«ffijsfi^j:^, efejfssi i o 

0 L**s ^^ffift^wK^fltS^Ttf 5 - t tc 

iiiai-S^^w«Eig^i£*5o LfcdSor, JiSEttJT-ii 

ffr ^> »^bK^ -e ^ i: t»j tcfc ^ p> ti 

[0123] &ti s ±ss.Litxo^±mm^m^xmit 
Rj&tmz-briz-kicjL^x, mk&fc&mti'tzm 

i$i&ZQTffiimz&&z>tzft, *ni&m<o&Kmi 1 o 
Lt?5Ct^ft^„ $^fc, ^iCaii l lp^^^iiig 

?&#x<om&&T£&z>z-kfc£<?x* ±mmx£.tit 

(STdSSf>|cfl]^.bn5o Lfc^ox, CfcKSl i ox 
tt, ^^T^'Jic^v^X^^^WSlCc?)^^^^ 



[0 1 2 4] ±IE^4 ^jfe^lTfL ^^y-/^«SS6 0 

*K 1 0*c*stt5«^bKJSi:7KSS*8c«S/Si: 

l^Xftte? zkk Lttiv^ fllxtf, 5feK»l lOrt 
i-efc*(c, S3)8»M»6 5l:, »3«**{ftifj&K6 

-fifths*, KSfc^SiSlJgU wtoSISft 

[0125] ±.mm4mMMx~te. wt^nn. 

ft, ®4.*Jifi«oaE?l?«l"C*>55feK»i 1 OA^iricSr 

wSfSffl 1 1 l A, 1 1 1 B Srfflx.-C*5 t) , ^rti^tio 

1 1 0 A(c*J&$tvSJS«S»^^f±, RJSftJl 1 1 A, 

Tgg^*5J:r^»>fbSN^^S:ttils&i-53gftW*&K3 9*5 J: 

3 9B, Bft#^»88 6 9A, 6 9 B^^t^o 
m8B3 9AiiWxMS^6 9 A £f*&acL 

^3 9Bt»^^MB6 9 B£fi-&«ELT»2?g 
^7o3y^^-7ii2A ) 112B, 1 1 3 A, 1 

i 3 BemmmzmB-i-z^ kiz&oxmnzti&o 

[0 12 6] £k±.<D£ 5tc«fS£;h,fcefc«»l 1 0 A(C 

M5^JU frRfc&z'kicm&&«L&mi&-rz>z.klc£ 
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[0127] »{bSiC"CKi-*K*«i: L 

±mw&&mz&m.ztiz>-kt£< , »!r»tf>F*3»ffiLK 

£250-300 ^^i&ffiffiHTiS— - £ J& S "C*# 

[0 1 2 8] UExEUfcrnSfiWcDefeKSl l 0&J; 

tM 1 o A(i, ^=*A^J:oT«j3c$tbyhSlSSFI5Srffi 
X.Z>^kkL1ttiK QfcWSScort taste. Lfc'* 

[0 12 9] ±IB^3*5«fc^4 3SJS«|"ett, »WSW 
±«cfti|T4Sfr-r 5 JftfbK/Scoffitt&Wx. 5 C k tc <£ o 

[0130] Hi 7fi, f5 3llfiffi|c03fejf S 1 2 0 

«;«:«^:W*cRi5-rK^B!r-*>-5o r:oD&fCS§i2 0 

in i w«sfl-«*iSEK 2 o k nm<omoL<ommw^M 
mcm?Lbtix\,^z> 0 ii 7$c7jk-t x 9tc, esrg^i 2 

i 2 ^wr^*ffl^rtw?aa*flii^i-5?aj*-fe:vi^ 

i 2 2*iJ;(;ifla-feyti 2 3*iitv^ 0 ztih(D 

rjcsri 2 i <omi&mc&rt&ftun$.fcM^z>mn 

[0131] *^JfiW-C*i, * 2 6 4 

Ji, m 1 124iM2 *J&»HS88 1 2 5 ^1: 

ttt&LXio*), -tnwo^ttBfi, KS^i 2 0oo-e 
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SNW^ttBl 2 6 t 4>«ttLT^6 0 ^12 

0 ^ffifttiU _tifS^ 2 Bfcft#S«S 1 2 5 £^-^£15^ 

»2SNW»«tKl 2 7 «aLTV>5 0 Ztbib^^ 

i ^tti^isB i 2 6tm2 mmw&$& 1 27^1 

LT Jg 3 C OfiKffl 3 6 CUgjR 

t5o £«b*c, IffiJgliftMBl 2 4, »2M» 
^125, Slffl=fcti#ttSSl 2 6, gS2i*aj$M£Bgl 
2 7 tcfi, -tfL^ft, W8£# 1 2 8, 1 2 9, 1 2 8 
A, 12 9AWtbht^5 0 rttbW!Sffli#12 
8, 1 2 9, 12 8A, 1 2 9 Afi, fflflffi 5 0 {Cffitt 

[0 13 2] re?) J: 5/iSRBi 2 o-Ctt. iiSm, _fc 
ia«OE#^BBBBiKffitt % 128M28 Aj&sRMfc 

ffi. m^#l 2 9 t 1 2 9A«it^5Sl <Z5«ffi 
t . tB9£# 1 2 9 £ 1 2 9 AJ&SMttffi, 1 2 8 t 

1 2 8A/«ii:/i5S2 0»^to^^ 0 

2MW6 4/j^i^^SJF«^H SISS 

/j>oTiii®ir£ 0 miK#^MBBttffi^jh|elS2^ 
tfcffi<t ft 5 JGKJft**;tf*f*, SlSffl 1 2 lrtfc 

*5t*t\ Ull 3^i^^o-C*rtty/j»e>&Wtci*i^oTiSia 

[0133] @1 8 14, &W2I1 2 0K;J3^-C_hfBLfc 

s/f-Sr»ffi-S ItiaoTWliM2 0<7)*6 
[0 l 3 4] ^WjSHfr^tbS £t\ CPU 

S 3 0 0) 0 Siwtfcffi^feStWWf^^fcS^Ji:, 
# j&s $ n 6 _hiJS£fl!l o Jfflaj (c *s 5 r l 

Sr. i&K-feViM 2 2 d^Bfc^i&tf (^fy/S3 1 
0) 0 Ikic, -<Z>rt«f|J*affiTi ^ft»3£Lfcglf^ 
£2p?SJ*T0 irfcLBH-fc ^77^5 3 2 0) 0 

x\ ffim<Dmmm.&TQ tit* ejssm 2 1 ©^swas 

T, **8«t'tt, 3 0 0tC^Lfco ^f7/S3 

2 OfCfc^TrtSlH&ffiTl TO t-iiLT^ft 

[0 13 5] ^fy/S 3 2 OJC*3^Trta5ffiSTl J&S 



(x^s4 3 0)- 8 Af .^ys.asoc^p 
Ti-^<TW#^Bfl«1IBtci-5wi:(cJ:or, &1Ci£l 2 

^46Sa:£LfcHlT3£w«2SP#ra to (J*^^ 

S 3 4 0) „ Bf^s*B*Wto ±kl 

ectC|S:^L/t 0 ^T^y/S 3 4 0 (C^^tSlWI t 

a*fi2|SR#Rfj 1 0 (citb-c^ftu^ sms#rp1to 

/j«t5*r^T 3 4 0 C0ft^^I<9^f o * 

0) . ^/i/-fy^^Tf^ 0 

[0136] ^fy^S 3 0 om*3V*t\ f& 1 (D 

vtmx'^^knmistit-tziccit^ &g#£i 2 0(*#2 

&tr (^fy/S 3 6 0) 0 ^CO^tt, *tv~?SZ7 
O^f-^S 3 9 0*t\ KiELfc^ty^S 3 2 0 
-^ryyS 3 4 0^t^»»^9o i"ftt> 

TO (*H»W-Ctt3 OOt) i-ai-S i:, glf^<OB#M 
(*H1B«T*«1 s e c) ~t*<X<Dfr&mm&h\^. t 

WilW^iPrWl^S 1 <^tl(^ It (Xf-^S 

4 0 0) , *^-^yS:»Tt5, 
[0 1 3 7] ft*5. JbfELfc^A"; P^<9#^^S^ 

* of v ^rticio xmnmmmm 2 0 co^& 

fefiSE2<7>«S8i:<ce«t 5 fc L"C*3*tf^J:^o W^fi, 
S9[Hl^*R»«J&J!gR 2 0 Srff Jh Lfd t ^ t C*ffi-C% 

^±IEJBi ©tt«8fc^^(iJB2<^«ffitcftSJ; 
LX#\<^Xi>£\s\ 

[0 1 3 8] UUkOJ; 5tc«fiE.$tLfcK5llffi«iJ©Bfe« 

^120 &ffi&zm&mmti«.iz£ti\-£. 1 2 0 
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/&£[H -2 i (D^^i&mcm^^xtrte otzfr, Rj&to 

i 2 i wJB»wfas*s±s-b'i"^r L£ <omm 

[0 13 9] £fc, _hfBLfc£ ?\z.tfxo)WLti<njTfa%: 

wympLZ^t^XoT, 2 i <omi»^±mw 

ttcigtztx, acsm 2 1 ^m^mx.^nm^^^mm 

[0140] il 9I±, rt«flW#*<75^frco;*riP|j&s--5£ 
^fc3ffi*&fcft£eMMS*. ±i£ L 1 20t 

ScK«<^rtlfi5ifiS^:2 5 0 — 30 o tJWSjtjfcH-c 
flJcoefeWS 1 2 0 -tcoA <0 PMifiTiaS^ttlc 

[0141] *nififi»itoefejfsi 2 ok*. 

[0 14 2] *IIJIS«oa:«SSl 2 0ft E/££B 

SEKg^K zttl,Xh^\ K/S?»i 2 i<oS88Bi& 
*KK*3<»&(;:f±, efeffSi 2 0tc^^n^>M^r4 

[0143] &ic, memmmt ir, aaisrtffl^s- 

7£<n±.ffiW *f ^#iaLtftL*5w «rl» CtH * ^ 
-To 13 2 0*±, » 6 1 3 0&£XJZ<D& 



WEI #HK50l£>eMC« 1 3 0(1, BH^«W-li 

[0 14 4] 3 Oil, ffiSiLfcCu-Z nttiflt 

to^ttafetCfc^^KLfcCu-ZnttiK^, ^5 0 0 
f* N Cu-Zn«lr, Bf3£©*«tf-»«*-^fc±-e^ 

1 0 0 // m-ftmmWftgttS: £ * 
[0 14 5] &®§§1 3 0(1, JKifiLfcHjSfifflltl^ttl 

2*3 2frt > mife£)nZ>kmi^ ypy3 8^baS35Sft 
ftSttSdS, w*lP>OJ®J»3|b|.^^*5J;U5 

&®2§i 3 ortid#w&£*L5 0 ssis»3 2T-(i, 

— yu*5«ttj«*^^k • ^^§3 2**e> 

i3 4^LrB:fSi3 0rt^«»§^ e ^cW^i 

3 Ortfctt, ±ISLfcJ: ^f-ftbHEffi^itAStLT^S 

TttjKtt^Ftt, 120 ^Ep-c^i- J; 3 (c&Kli 13 0 

[0 1 4 6] 3 Ot^^T, #yX/^«| 

ffc&tltL-? 4 1 3 6 J&S®*ttb*XTV^5„ 4 
^13614, ^»(-BW»Bd^^ -y^^icM^tlt 

& COfi«» 3 6 «iJ(C«t*& £ *L5 OttJ6*f * V 
7 J /is? 1 3 6SriiiaLfc«S#*^^tt, COfiK»3 6 

4 0tC#t^$ix5 o 
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[0 14 7] SJL±(Z>J:9*C«^SnfcefcK«l 3 0£ffl 
x.-&«S»««iifeKlcJ:tttf, efcjfSi 3 ort^MASfri, 

^nsfMi-^i-SttjSEJK^-^^cA^*^ 1 ?, JfMb 

[0148] 130 ft\Z&tf&mfflgL*(K> 

»»$n5fc«>, t*3te<oefest»<oj: 5*-^wTatftijT 

[0149] i2iii, rteu^^^coaEnco^rfii^— ^ 
o ^ r , -sfiH&ij * » <b fl&«Bisfl— ^ gtf <o um^vtm % 

Stf^H ?a«2 5 0°C, Scfi6 7 0 1 /m i n COJKJft 
^ <t , MM 14 0 1 /m i n <D&5, t U 5 

fc„ &W2£i 3 oft ^wefeKS^fiSfeO. 

efeSM3<£>l*9«?aS£r2 5 0-30 otw^wt^- 
efeifSii 3 OH ^OA!!) P»WiSt'lS^Mlc±ft 
AcM^Mb^I'J^^^^^^oAc^tP^^l^^r^ 

[oi5o] ±mm6mMMx*iz, mfttDtiwz. 

&sct§i 3 OMzm&t-tZtfxt it, ^Sr^fTS 

[0151] sfc. jlesi 6 mmmxn. 1 3 0 

ftlzmi£<DtfX&l&m-tZ>^bl l C£<oX, &W2§1 3 0 



^©f Si: J: c t«»B^Sr)!»t 5 I ^ i ITtJ; 

[0152] » 7 H^'Jb It, ttfflEffii;::^ 

^bs-ersiitdct^'i-o m2 2{i, »7Hife«ij(oefeifg 

14 0ft m l wBmWffliKtB 20i: I^S^«fi6(73«fi- 
»14 0H »Cu-Zn^MMt5^-^iN 

(ctoT«fiS;*tbfc*-©Rrt?»i 4 1 Srflt;t, I8R1B 
^{-^^ttr^5 0 SRS14 0H gj^L 

T\ Se«»14 0H HiELfc^Jfi«9i:!^*iC 312^ 

L7t^^x^^3^W^6 5-#£t)-r£/JV Zti 
*>S&2«»0W&&6 4fcJ:t;S3«S»ftieB6 5(1, & 

[0 1 5 3] &1?^1 4 OtCti, 

j©K3 9^(t55fcSHl 4 0 i:08JH«|0S»«F|5(±, m 

6 4rtt-^Stufc^Wif&Ji8 3 9 wiSSNStt, SfeW^i 
4 ofc*sv^rsjssisi 4 i ©±ae{Ba*cKJte>tLfcigpflrt 
•cSiu -e^^^^aiup 1 4 2 £ UT§lP LT^ 
6o :^(HLP 1 4 2 fi, K/Sffi 1 4 1 (D±.m%\(D 

SlJfifcl-CH rai4l(?)MM(?)W^^, [^1C 

^a^f cttaot, mi 4 i sr«fiitt5^*iH 

co#'-feyK?5 5 P^^tfcS LP 1 4 2 oi±mz£>Z>-t;\'$: 
tp&b It, »¥«Oir^^«-Lrffi«*tt«&-r 5 r b 

[01 54] It^oT, ^*3te0*JtO^®^ UO^ffl 
P*:#aiLP 1 4 2^P>ffi«wW»5:gftS-fe^ 
*c*5i^Tfi. 7KSS»efe«^JS^^bSi6i:WPi*^itfr 

LfdJ; ^(ctHl^L, ft^ttlLP 1 4 2 <7)tfc«l«fe«» 1 
4 0O[i]K^^ffi^^h)b-f^bL^^fc^, 
^ S: S ft ^> -fe yuttSB* W ^{b"T 6 0 

[oi 55] ^(DZo^mf&zfttzmi^mmn&w 

«14 0tcJ;ixH 3S«ottjS&S:SitT»^bSfE:«ritfir 

■rs-fe^fiB*wt^b-r63t*, ^<o±sesi5 



c 
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[0156] ftio, efc«*i 4 ok*5^-c, 

Sot*!:, *3!K*efeHRffi«3SSS:r6)±$-&S^i:^ 

[0 1 5 7] @2 3f±, A^SfiK-rsir/v^fls: 
Sit, ±*tfc3fc|f»l4 0i:ov^, -LaEiRija^TfflE 

(cio^r, lhsv (— WFBBtcfflfS-rs^^y— /v-f*« 
/*fejK*«) = 3 , * / -»KZ>Jtas 1 l%k 

*5V^TfT*ofc 0 &S££i4 0te, 

^ *9 , ±.ffimxm.mt>*±g- itni* 5 r t mta < , 

efeJfS§WI*3SFB?aS^:2 5 0 — 30 oxwis&9mx&}— 
{t-tZZkWXZZo Lfc^ot, #IIM#JoO&jCf§l 

14 0^^tiW^^Mt6t, Hz =5 0%, 
CO2 =2 3%, H2O =1 7. 5%, N2 =9%, C 

O=0. 5%kteZBMtfx*mbti, &SfKffciW-5 

[01 58] ^±ffcl^ Lfcjg 7 3SJ£fl&J<£>Sfc»88 1 4 0 



R»l 4 0^lHlS"t-5^^ Lfc^ Bfc#ttiLP*s[Hlte 

4oai±, efe«*i 4 0 t&\$mm<Dmj&$:m?LXte 

9, Mfc^zmtt\z&m-<n&^\zft&A*ttLXVLW 
;:<©efe«*i 4 0 AfCfc^TfS, SWl 4 0A 
HIsHtei-Sr £^&V\> ffi«flW&»3 9Ui;J3tt5 

*^LP 1 4 2 AfcM5«Sa5flfltC*5V^-CKCte>ttfeiJE 

3fS<?>iHite«i.« 1 4 4 <bivc 
ztomtemmi 44(aot, ^wipi 42 

ASrffix.fc2S«Wil&SS3 9<7>aS«te[HlteU 1 4 

1 AO±8fE(WJ*«BS{-*5V^r, BfctttiLP 1 4 2 Aj&>5> 

[0 15 9] z<D£ 5^»fi!cSttfca:K«i 4 0 A£ffl 

S:*t5Ci:W^$ 0 ft*3, 3 9 wiBfflW- 

iff MSB** bixfc(Hlteai» 14 4tt, **fflLP142A 

i**a3UP 1 4 2 A^fc^SC^i*#ffi$ix-5S*t-«to 

[0 16 0] ±iasia«t?fi, ^«^pA#tBLP 

/j^ efeK*«±aEtttc»«^^«Wit&P^K:ft, ^BStc 
S«^*ft*n5^W«p*fi^Wic^ji3#^s«ja: 

m&rmcmttm:z>^k&x%th&£\,\ ±taafe 

K»l 4 0*5«fct^a:|f»l 4 0 A(±, ^N^i7jU|'J;oT 

[0 16 1] K5ELfc^6Hlfi«iJ*3«t^7|l 

B^fes c --t\ ^^y-/i^*5 J: VK* 

ft 5*5-er*ij&Sfeofco ±EK6*3j;t^»7|| 
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fx //^PC "#£SM£7c (t ri** Jfi Li~#"<5 r tfrte 

[0 1 6 2] Sctd, JS8Sj«£0li* LT\ ScjM&rtfc«» 
ORJEffi£-Rtf\ CttPj^SlSWfiO— ttfc:o^T««9 ^ 

r^5 0 r.?>&l€m sots, nsni±tt(c^^tLr*3 

ffli 5 2<?:>rtiilcE/J;«Ji 5 1 £HjB*.-C*5 9, 2*1^ 
©flfiS&W LT^S„ RJSSn 5 US, SBiRiJ (@ 

ifefiSfflS (13 2 5*[6]j&>o-C:&ffl]) (d*^T^*4 
#*£t*ttii-5o SlESTOi 5 2 t-*(Oig»B«Jd^JR*S 

tt^/^S:*aitS^, -tn^tt<z?ffl:|gtiSiE«fiJ l sit 
lajg-CfeSo LfctfSoT, 5J6S1 5 1 tR/Sftn 5 2 

-c\ ^MWKSi 5 i *5<tt^Rjc«an 5 2it * 

iCCu-Z n«i«£fe»i- 5 =toTML 
Tfc<fc^U Cu-Z nftfajK^bttS^^s/ h*5fe«L 

[oi 6 3] ^x±coj: ?izmf&£tittm8nmm<D3c'K 

§gi solans rt{|"Jtd»rt;tRj£» l 5 ia>±aiffl] 
ir^ffliJtciafJ-fcSiCffli 5 2<£>Taeflk &J:t>\ R/££& 
l 5 l^TMUJirK/CSRi 5 2<o±ffiMk&9mLtc& 

[0164] 1 5 0 Sr«^S:i-§#Rlj:«f|J<z? 

a> h mm® £ *t ^ * , o> &® ss <o «fc 5 id TStw 

[0165] 02611, 5feK»35 s «^.SRrt?«fP^*3t^r 



F^^itt2 5 0- 3 o o ^©iastSH --c*&— it-t £ - 
5„ «±Bl9iL*:«fc5«c, *H«ffi|(WM:lf* i 
5 0(1, ^(OAO Pffl^ifi-Cfiffi*5ft»*c:±#L-CL* 

[0166] jejl±k^ ufciB s nmmv>&K& 150 

[0167] ^9^iM^tt, BifjewKiEasas 

bit ^ ^sjsffl td*5 v ^ x±mw kTWLWk&mmz'&xm 

&w$si 6 0 o^m^^-rmmm^mxh^o 

1 e 0 (i, e i (Dmnmmmm 20k mm^mmmmm 

WSRgl 5 0 <kl^«|C|l&Rtt4fetd^$iX"C*3*) , 
c^rtatlrtft'JSBl 6 1 £*H»JS5 1 6 2i:tC5^/j^fc2m 

1 6 2(iaiHLfc*iti: LTM^IXTio^ Pi#H* 

[01 68] 12 DRfl-fltiieK 6 4 UrtffilSiS 1 6 1 tf>— S8 

J®«S!|s|.^*3<tTJ«^«fi % rtfljffli 6 1 (c*3^r— «fli 
^fefdlSWI^[6l^oT»»i-So rtUCIWl 6 l£7^{iil^T* 
rtHSBl 6 Hi^MRflffll 6 2 <bgJBKLT:fc5<!K rtiWJ 

1 6 2iC^A^tL^ (El 2 7*<0HjB*a]#RR) „ ^M»J 
A 1 6 2F k 3iC3gA$tlfc^xfL -e^^^^iji^l 6 2 
rt&ifiigLX, F^{RiJ^l 6 l (cio(t<5Jt!E— 

1 6 3F^^^x^iiii-r5(^fc^^L^^^^, d 
(OIB 3 «RW«iteSS 6 5KHNtUi-So «*5, RiE^l 6 3 
^«J*-T5rtilCISlJl 6 1 :fcJ:t#M!(!jau 6 2fi. Cu- 
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[ 0 16 9 ] &±<d£ o ^ffif&£Mz^9nifcm<o?kn 
si 6 oicj:Ht^, rt«tcea:ttfcrt«j«i 6 i t$vm\z. 

&ttfc*MM«l 6 2 ^*s|»«L/t«ffit<CSfc«>, 
*b F^WJ^P 1 6 1 ktt-Vim I62t wBB-r*JR**SrtT* 5 
d£jOS"5rffii:>fc5o rtfidffii 6Ut KfSffli 6 3 -Cf* 
JifltttJtctBS U St^SiSdSfS^gJcfffe^ti-C^K off* 
fr±\:Z>o ^MBUfiBl 6 2(i, RJSSISI 6 3 "CIST 

tS»^f5 0 &fC2ffl 6 0T?tt, art 
fflJWl 6 1 j^fc, i!R*3|-r-5^ffla»l 6 2t^LTf»^ 
fez_btiZ>tz#>, (El 2 7*<Z>jS»*ff#fH) -b^JUKc 
ta^-r^rtftijffll 6 1 t-:^T?U/£^J2#Li-^T L£ 

[0 1 7 0] efelf«l 6 OKl&^T, TSEftJKtH 

fljffli 6 i^e,*«»$n5fci(), 

5 T ffltftij T-raS T L i" ^ 5 r i: a* V \ L fc ^ o 

t, atsi 6om ^/^^^c&^t*^^ 

[0171] i2 811, 5feK»ds«x.SRjESffl5(-*3U^r 
§S£, ±^Lfc3fejrSil 6 Oirlco^T, ^2MM 

S£ 2 5 0-30 o°c^rust&[aT^— -rt-f tas-e 
fiJLkK^L-fcJ: 9t-, *atw^aK8i 6 o 

_L#?- ic iE S -T S EE*E L fc « fflE*Mb^ 
At££*:# < ir^^Tffit^So 

[0172] ^±KegLfc»9HS6«ijwacHsi 6 0 

1 t^MftiJSM 6 2 t^^coa£^(7>*|fii^ia(c/jr-5«fi8 
tlfc^ &«»£±iE2*f^^«j*£ LXh J: 

coc&Stli 6 0 A=^[gi2 9iC7j^-r o roo£ 5 



[0 1 7 3] 2ktc N n ommwt It, 3 2 /J> 

fllIS:iDSft-r5«fiS:4r^-ro Bl3 0(i, »i 0Hffi«cDefc 
St»i 7 0(?)M?rft>tlr®S^-efel)o *«» 1 

7 0 (i, 01 2ot fs]^co^mM^© 

(dffi;tfc*L"C^5o 1 7 0te, W:Cu- 

Z n «rT 5 ^= # A (CI <fc o TfllfK $ thtc 2 0(7) 

Mm, i 7 2 £<iix_T^5o :wi5i:S«8 

1 7 OF^&r 2oa?KJSatC»#J-T5^ ^ frC XoX, ± 
SKiWJ^RjeSSB 1 7 li^^t^^^A<?)#t^J;ot 
#«£;ix/!:;tfx£:, ^^-ciS^LH-Tr t^Sft, SIS 

AST # So efeWSSl 7 Ott, ffi*tt*SK3 9j^"bffiSe£ 

1 7 2oW-Cii»U ^K^y s/fW^tftotS 
[0 17 4] ^fc, JRlSWl 7 1, 17 2lcfL ra^ir 

i 73, i 7 4 as^h^jftfatt bn*c^6o 

^SirviM 7 3, 1 7 4ttWJ«lffl5 5 0 (^»«£$ttT*5 

^Mi7i, i 7 2cort«?asjc:Bi-ra««tt, 

1 7 3 0tttUte*li, KfSSBl 7 1 Orta5faffi36SJt#L 

7 2<Ortffii&*aM£TL-r?50S: 

(1, 7 l (DJ: >9_h^ijfc, i&fi-fc^iM 7 4 

(1, RlSSBi 7 2<7)J: ^TatttJtcaftJtSzir^a^b 

[0 1 7 5] £7t, efeS^l 7 OtC^o^T, ^JS^Pl 7 

2^K*tbnr^^ffiHtc^jCi-s^«««-fi, 
fcas*s 3 2 a> p>BNta * nzmm&x* &mA 

^/^#AtUl 7 SWtbtttV^o 3R5SS3 2t'li, 
^LfcJ:^^, EM2 8^U, 

^2 6^<b*«&*^x, w^«SiSlSW^^-i-5f»s 

^^i7 5i:iAt5ri(aoT 4 TMlRiJ{^iS:tt 
fcR^Sffli 7 2«ltP'5o 
[0 17 6] *3IJ6fl»ja3efe«8S l 7 OSr«x.5*R3N-«» 
3R««3 2/j^#tii^n»Mz^ 
^^A^15 1 7 5 (^**&i-S*R«6S^^K 1 7 6 asKtt b 

i 7 5icm£^%Mmmx*<o&*^-tz>^*7*^ 
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oicto-Cv m#*mj±m 7 5ic»^^»iw 

SM/^aSAWi 7 5 tc«»$n5«R«»^^co«aS(i, 

jkj 3 o o^sar-efc^ , ^^^C3=t>-hp — ^i 7 7^ 

SEWttffi^MWLT, £Mf**A8Rl 7 5 5* 
SM^MSSit^^^aoT, SlCffll 7 2coft 

mXUl 7 5tc»A*nfc«8«SSW^tt, 7 2 

[0 17 7] *HlE0llW3feK« 1 7 0t^*3ttS±atflJW 

SiCIfp i 7 i -cfi, rt^EjCffl i 7 i r*iitf-r57K^M 
fitc^D^r, gM/.**Asn 7 5{cm%%£fiz>±.mmM 

M^l 7 0«r«x.S«SiH-«?f!l»«t-*5^T, ^Jffll§R5 0 

siswi 7 iwrt»2aar^3 o ot^e* 

^i^ki, 7 0lc^-r££Mfi&IE£pLT 

H5IJ«ISR5 0(1, ±E^-^7P^y hP"7 1 7 7CD§EU) 

*i<9 , EJSSn 7 2©rt»Mfi36S2 5 OtfiJlit^^J: 
gM/*i*A*&l 7 5(cW*&i-5J««S^^ft*» 

[0 17 8] ^J: 5K*J*<*4i,fc£i 0^&M^& 
7 0(^J;Hi-i\ TflLft'J^SJSSB l 7 2te, RjdiL 

~CT\ &g^l 7 0(-*itei-5|g«*i, KJSWi 7 

[0 17 9] &W£ffl 7 OlCjoV^T, TflE«l£>E 

/SflU 7 2~ei;j\ JiidiUfcJ:9tC, 0M/**Affll 7 5 
iC^A^n^^^^^^^^^^n^fc^, 



[ 0 1 8 0.] 13 l it 7K^M&SEJ£X^i-5^SC0 

5fcKSortfflsa*2 5 o — 3 o o'Coiaffittffl-e 

[0181] £JL±M93 Lfcgi 1 0 HJfeflJwefcSfS 1 7 0 
ft ^^^7A{cj:oTllifi8$n)t2o<z>SJEESfili 7 1, 
1 7 2 £ Lfc^s, ^~#A£ffl^£ft;b<9 

TWV>o ^^m-^^d efe«SSrtfflSr2o(c5>Jt5C 

[0182] ^fc, rmm^m-r^tzMc^ m&&3 

tiLtti^o ^H*^J^^a§|i 7 0^it 

-rs^«?(^ffi3Bi«2 8 <DmW}M&&#z>i»&ia^ ±te 

&m^Z>^bbVXh£^\ ^fc, J«W««i3£H«:«d<: 
fc<t<, 5fcRSIfiOrt«|5MiSS: 2 5 0-3 0 OTC0>*JgLS« 

[oi 8 3] n i mmmt it, ^s^o±^ 

7^-r o B3 2ti, Mi i 3!»fl»l<^ekH«i 8 o<z>««:<© 
«B«:*fc>i-K^HT-foSo 5fcKSi8 0fi, BiroJK 

5o Cco^®^18 0ti, MI:Cu-Zn«ltlfl8 
f^^^^AlciotM^nfc^-^Je^l 8 1 % 
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<Dm&&%:rtz> 0 m&wMM&. bejel fc* 

ttKl 8 2 £#t>, ekKSl 8 0l^ttt)IMM 

«*&SS3 9tt, SS2«*W*SS8 6 4 fcfi^aHSr-f (c, ± 
EJ®«W»ttK 1 8 2 fc^Sc LT 183tft 
6o C<OJB*R3N-Kl 8 3fcfc. &KS5I 8 ow±at{Rij«SSB 

1 8 OCtlM^i^oTV^o 

[0 18 4] **5 % £ft«*&]i&3 9 Kfi-v* 7 o n ^ h 
a — y 18 4^\ WMWA^&X 8 2 df*^* 7 n ^ > 
hP»7l 8 5/j^it^ttT*5<9, &K^1 8 0t£flW& 

-5 0 :ttM)' ; 7^7D3yFn-7l84 ? 185l3:frJ 

KlSSM 8 l ©±aE{BOSSSas^ii£»^(i, JKj»*«8l 8 3 

H;X;H8 7H, ^^JE*£#J/BLTJKJC»1 8 
1 O^tc^i/^oTEgM^n, KlSSn 8 1 OiBfflWfffi 

1 8 0tC:ibH>T, S/CSPl 8 1 ^±^{l«^i^i£ctcti s 
rUJtirvIM 8 6 tb*iTi^6 0 C Wfiflr-fr VIM 

8 6f±, fflffl«l5 OtcmmZtiXteK) , K/6SIJ1 8 1 £D 

[0 18 5] UEtfiLfcJ; &g^tc^LT0^^ 
MMXte, 8 1 <©±ffi^iJJC»Lr?R»:JS«Si|s|-Sr 

5 0 -r^*^ ^^^iiort^rai 8 i 

ftfcKJCS i 8 i Wo TftUfc • #r&f 5„ Lfc 

[0 18 6] ^©J; 9 ^«fi!c-©efcHSS 1 8 OSrffli^TTk 

i 8 6^uLfcRjC«l5i 8 i f*?<z>?fiKKS<5i^-c\ & 
RSI 8 0*c^LTf«ftJS*R**«S:ttif&i-S^if 

«R«ft4 0i:8«SJx5 

-rftt>*>, *»»«»4 o K«*&-r^*«s 

»#*at-S^T«fc*$ft5;^ SS-feVIM 86W 

*tms**ca^v^-c, ib 6 3 ^bssfls©* 



«ftflt?li3 0 0t) ilt/X/H8 7^ 

^^#J^^^(^*^^tT^ U9f^J:^ S/^ms 1 8 1 

1 8 7^6»«t"S«flciW«Jl s l'«>aS:8@MS"rSo 

[0187] &±<o j: 5 t-fltj* $ axfcs i i mmm<n& 

«S1 8 0tcj:tbtf, #f?2sl 8 Ort-CJRflcSrPifWLT 
SMbS-esr ^IdioT, RlCWl 8 1 w±«E»«r?&ai 

j£gf$ 1 8 1 <0±ffimv>mM&±%- Li-#*T L ;£ 9 W*K> 

1 8 0 *-C«J»i-5»flcW:, ScKS l 
sort -cilfiri- £ *&Siac«KJS*3 J: t^KfkRic -e*M 

«rfr45ctiaot, ek«S 1 8 0 tf ittTi- 5 SJS 

[0 18 8] EI 3 3 fit, Hlfawl:W*R3pf^^Srfej«"r^ 

8 0irfco^r s ^M^^J^^^^^^^tL^ii 
lar-fefco &M3si soil, ffi*<aefe*3S£(iSft^ 
5 r £ ^4h^c^, efeHScort«fB?ajs^r 250 — 300 

*HSS«^>»K« I8 0l±, t^AO PSMT'lg/^ 

[0189] ft*5, 180 <75±SfE«W?ajS^±# 

— /ua^is* ij * o -c , ^sa«± wJKfi.^ x tj^^ $ 

[0 1 9 0] £fc, *HJfi0t|(OttK«i 8 o-CJi, KJ£ 
«i 8 ia>±st«^?&aii-5fca?>^*ity X/n 8 7^ 




O/ X/KC*fLT> * /—/ufc 5 VMS* - £ 

£ ^ftlS'IVC ~ <g"£ 5#«i/*t-LTt5, KJSflTT 8 1 

m o iz#>. ±Mm i i mffi.m<D&'g%5 \ sot mm<o%i 

[0191] ®1 2#M£M£: IT, *SS«5fc«E 

-To m 3 4 ti, ii2 ^s«w»r» i 9 o w«fi£^a 

# Ate £oT$ff#£n£: 300^35 19 1, 19 2, 
1 9 3*«tt^5 D &fr§sl 9 OWrtSICftot, IR 
^tC^^l 9 3^*dt.$tlt*3 0, rOKJ&Sin 9 3 
WrtWtC. KJCSFB 19 1, 19 2 ^fi££HT^6 0 - 

r-c\ sisan 9 i {3±«cfcih Rjssn 9 2&Tmmc 

[0 19 2] CKO&KSl 9 OtiHS^T, Sltffll 9 
1, 1 9 2, 1 9 3tt\ V^ttfc, KSiLfcCu-Z n 

£ft£>Wii&fiStt#^fcfc, KJCSBi 9 3(c 

fcfb&v^ S 2 6 4f-3\ ±IBEJESBi 9 3<o 
ft&tClS/eSRl 9 1 tCfcg&ttLT:*3>!), RiSai 9 1 Ktfc 
»$nfeJH«S«-^^fi, SJS*Rl 9 l, 92(D 

9 4, 1 9 5fC»«[L, m^>(7)^^5>^ 
Bf±, thftiR^l 9 1 *5 «t tjeRlS W 1 9 2tf>±»£ 
foiJKSySM-5 0 r*L<o£>£«C5ill£&l 9 4, 1 9 5(t 

T, R/SSftl 9 1 *5<fct/RJESa5 1 9 2T-H TKSSftQfeW 
KJCir^l-K^kKltdSitfTi-Sc IxfSSP l 9 1. 19 2 

tt s tk mmscK x vmitKfc^ £^x$Lct* 

6 5^ffl3ftTCOte«-*B3 6(CW*feSnS 0 
[0 19 3] ^13 3 

9 4, 1 9 5lCtt, ^tl^-H^^^n v 

7 1 9 6, 1 9 7 ^gfttt b^T^o 19 , RJfclffl 19 1, 1 

7X7D3yFn-7l 9 6, 1 9 7 f±»J#pgl5 5 Ot:g 
ntLS^«fiAS»J»$tLS, RJCSM 9 1, 19 
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Sjaa-feyfl 9 8,1 9 9^Rtt^>n-Ct^S ft Ztlh 
(OjaS-fe yfl 9 8, 1 9 9 f^MJffilffl 5 0 KJgiRSixT 

[oi9 4] ^nmm<D&n%5\ 9 o^^tas/san 

9 1, 19 2m rttt^i8firi-S7K^«*KS/C(-S 

9 3T-IS, r^SJSffll 9 3XmtT'tZ>7kM%i& 
WK/SJ-Bi-SSfttt, rt«lJ^»»i-«»S/S«f8i 9 1, 1 
9 2(c^ft^^t:R^-t ; ^i:^^fijfflurv^5 (Hi 3 

4*«^|ft^PP#.W) o CCT\ *^16ffiJwBcSf» 1 9 

S191, 1 9 2l^j|&t5^»t^«SSt5v^7n 
^ > h u — ^ 1 9 6, 1 9 7<z>Wft:i:£\ fagE-fei'iJ-l 
9 8, 1 9 9©*fttti»»lc:S<5l^TSI»bT*3f9, SfS 

ai9i, 19 2 <E>rt«5mffitf* 3 0 o^iSx.&^j; 5 

[0 19 5] W±<^«fc 5(-*fi!c*ttfe^l 2.HjSfi«|W5fe 
19 0<: itu*, R/££tf 19 1, 19 2 -Ciifr-f 5 

JE^tt^ii^Ti-sR/CSfBi 9 3(c*3^rt?H»$^x5o 
,l^ot, tt^R/S^fS^^ittTi-SSlEWi 9 l, 
1 9 2 00_L^tC*5^T x igffilCfaffjSSj^LTL* 5 

^kfrx^Zo ::t^i9i, 19 21; 

[0 19 6] *SS0ijwS»Si 9 OTfi, RJt 

»191, 19 2^^tL^{c^tUX^^^LTV^ 

sfc*. ^^51 9 i <DTmmc&m-tz>Ki&$v>^ 9 2 

[0 1 9 7] IU3 5(i % &m$i&W&il&kmk5LJ&b<D 

^<op f sgf5^^2 50-30 o°c<Di^m.mxm—it-r 
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[0 19 8] fc*3, ±9E«1 2 jiffi«l<oekKSl 9 0t 
^fcitfTi-SKJCSBl 9 1, 19 2lc*5V>-C, -ttt-^H 

# fc'^ , £ « © * ±^fJ tz tf frh ft ft 5 1> s 

[0199] ±SHfg 1 2 Hlgfifl^&WS 190lt *«l 
S&KKJSfc'tt £?Tfc 3 SJESSfB £ fi, fifty £ WlSfl £ \z 

mmx&z&'gm 1 9 0 AoM^ffii&^f^c^ 

-fMWmx'&Zo StSl9 0Ali, &SSl9 0^ 
1 wa&fi-ttftHKB 2 0irPi«4MffCi 
x.f>HT*5f?, 3feK»i 9 0 ir^iii-5»«-t-ttSB«-# 

[0 2 0 0] &JC2£ 190AI1 *n-eh,¥*3!t-flM 
SftfcSJEftn 9 1 AirK/SSM 9 3AtSrSfS^1S3S: 
ffl«JiUfc»aeSr^-Lrv^o CHfc£>RJ©8l5 1 9 1 A 
0 5 1 9 3Alt SffiKlCu-Z ntt«£tH#Lfc^ 

fc, ffiS«*&SS3 9 14, Ml-C^ftl^Ml 9 
1 A<Z>±«E«IHCffi»U #S/C§B1 9 1 ACTLt^M 
^m^-T^o 9 1 A^*TLT«#&i-5£ 

*SftffcJi&S&3 9(^(te>nfc-^^7n=i^ ha 

-7i 9 6 A(c<tor*ij|Bi$tLS36^ r<o»jffli*i, Jgi 
2H16W^[^«(-, #RJCffli 9 i Ao_hfltffl^BS:ctfc 

[0201] a±oj:^f-*^c^nrc®i 2nmw<om 

Mmx-hZ&'R»i 9 0 Atcintf, »i 2HifiM<7D5fe 

/ttflE^fc-^BI^dcft^lg* i: l^o £B5 it U & 

[0202] !gl 2.Hl£Mco!g2 W^^Jit L 

1 2.HJfiffiJ^2<Offi^«yT'fe5a:ffSSl 9 

©an&^^^-rBfffiasiia^feSo 037 (a) & 

9 0 B©JKBf®ia, 13 7 (B) 14, 03 7 



(A) ©B-Bift(C;fe^3«WrffiE|-Ca>S 0 9 

t mm<omnmm.^m^m± ^thx^s 9..,. 1 .9.0 

[0 2 0 3] &K2£l 9 0Bli, ■&ntt*(-»fiSStt"C 
*S 9 , *0>l*ia5t;iK/C« 1 9 1 B £RJS» 1 93B^dT 

i^t^So SJ6»i 9 1 Bis, i£.ffia>iaffias*sv*ii&R 

ft:RlC^S£jft/C:fc'K &®^1 9 0B^C7i« 
£*VT^£o &S3£l 9 0 BrtK*5^T, SfS« 1 9 1 
B/J«^nt^4n^|j;, KJSSin 9 3B«L 
tl/^o C*lb<Z>Rj&ffl5 1 9 1B^J;^19 3Bfi, * 
®t:Cu-Zn «t«££««f L = # A tc J: o T^/S 5 

^^l^^«^5o £58rtfef&IS3 9 14, 

MLt^n^^^i 9 i B<D±mmc&mi>. 

#S/6BBl 9 1 B(c«-L"C^SCSrtt*&i--5o *»a>JKJ£ 
BtC»LT«*&-rSgg»fii4, ^i»3 9 
I^Bxtt hMz.^^y n^y Fo-7196 Bi^ct.oT^J 

zomwi*. mi 2H^jt^tc, #r 

Iz&Z&m&mtz&^^xfttefrti*. 
[0 2 0 4] J^±(Oj;5K«!S£nfcSi 
»0»J-e*>5efe«#i 9 obkiJ;*!**. Mi 2llMoa: 

jr*i 9 o ir^iait^ mikRfcx&ctzmtemmi-z>zi 
^xm^^Tkm^mR^xmm^tiatz^, mt 

m~kfM^\ Lfciiot, 9 0il3lflfi{c, 

[ 0 2 0 5] JrBaLfc&fCfil 9 0, 1 9 0 A, 190 
BT'14, mitRft^mhtiitR}tM^^^xn^t>^-X 

z>t, w&Ltzmmm\z&^xmmm^&vtzmmb 

J: <9 TSItftiJtciJlSff 5 r ^T*# , &K&<OTmM 
[0 2 0 6] **3, ±IELfc»i 2 3IJ6«iJw«S»«-e*> 

^)^@^§1 9 OA, 19 0 BK*3^"C, BcW«l 9 0 t 

K» <r> TfltftiJ -C«a«*s Tl* ItfSw^WCCi ^ T- # 
So ±8B»»B1 9 0, 19 OA, 1 90BW 
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M^ZSLffTLt 9 t&X% 6o 

[0 2 0 7] 8BfiLfc*l<£^LSl 2HJ6«-Ctt, -t 
tL-en©0:lf** s «^Sftl!jJli: It, Cu-Zntt«t$r 
ffl^-O***:^ J: or, (4) 5£{c^L 

fc*SS5Ra«RJSt (5) ^tc^bfcPtt^fbKJcSt^Pf*" 
£<]EiSSi£5w 5, t> £ <fc 9 , *aS««cWKi6 

t BMfciRlC £ ^W*Srffiii"5rfle* C u - Z n *1><Z> 
ttffi (011x.fi" P d -Z nftfe«E*<if) ^V^^^U 

[0 2 0 8] Sfc, ±ia-tn^ftUWHSS«IJ^*3V^T, 7K 

(5) S^LfcRfbRJSi: (4) 5£(^L;fc*SK5IC3fe 
ffi?teffe«5*iKi: LTfi, Sill -^v^i^ = 

[0209] ^Lfc^ffi0ij-eii. mmnt it 

CO2 + Hz -» CO + 
[0213] Cu-Zn tt«EKi <fc o y ^ y — vU-gdtK 

ftoT, _hia (6) S;«5Kfi;^fi|a^5iff LT— »{fe;^ 

[0214] z<dxo^, y $j — /w*a:K-r^fc«)*c 

Cu-Zn^Mi^:^!! Br5£*a>-BtfbR*<£> 

CH3OH + (1/2) O2 -» 
HCHO + H2O — CO2 + 
[0 2 16] (7) 503*0* (8) ^IC^^J: 9^ C 



ZtfrXZZ> 0 

[0 2 10] 8EiS Lfc*l ^^t®l 2HJS#|(£> 

^I^iCjoV >Tli f>h/c Cu-Zn MH, ^^7" 

BEizliLfcJ: Cu-ZnttJRH\ 30 0t 

[0211] 9 Cu-ZnJttK«:ffl^5ri: 

«ritSrfW^b-C# Cu-Z 
n ftfe8££/Hv^* ^ / — >\s<nmfcKfo&&&1r Z> <t 

mitmmtykmoifc&Txtt, j^tic^^- <e) aws 

[0212] 

H2O »• (6) 

Mefewsisi: f^B*(-jfi?r -r 5 ^ ^ y — /K^KibR/s^iE 
«»^^*<^-»>fbS»»ffi^±#^«i^e>tt«)o 

C u -Z n lBjK(cJ;oT{£i»$n5^ ^ / — A-WBKbR 
JSfi. UE^Lfc (5) ^td^Ufcds, wODRl^ti. ± 
irLT, WTW (7) ^*5£t>* (8) Stc^i-S/S^fe 
ftot*J»), i^^LT (5) 5£<©R/S*Sittt-r5, 
[0215] 
HCHO + H2O (7) 
2H2 (8) 

u - z n mmz. * o T{^ii ^ n 5 y ^ y — /KoBMbRJS 



(32) 



^Hfl¥l 1-921 02 



^T<o (9) ^J:^ (1 0) *lc^-t-SiC^b*o"C 
4#tir (5) &,<ORfc&mtt-tZ>itto* SiS 

[0217] 

CHjOH -* CO+2H2 ■•• (9) 

CO + (1/2) Oz -> CO2 ••■ (10) 

[0 2 18] »tfclWJ^J:9^ Cu-ZnttfflC 

C u - z ntoM^rffl^-CTKSSftttKSit^iJeiSi- 

S/j^c(g;<-r5r £^pT^£#5 0 ffi^^nseM 
ifc?5»^*fflESrafe«:»l*3(cfiBx.$ii:, C u - Z n«8tlc 
J;or^^/-^607KSS£«8c«KJS«:^ .LfSfiMbftfeiSI^ 

»«: 1 . 5-2 %^±©-R<b&iRas*JPI-;i/;* * tc^^ 

Ul^9 0 w^lC^U Cu-ZnW;:(^ffl^T 
[0 2 19] -»ftj^*^Si-S*3|Sf^^4*SJS«ffi 

u - z n»ffl^r> — ^^Bt^bS/tirTKSSfsefe 
^^^SAasfl: (coffi«»-c»fbi-^<*-K{bJK* 

fi) W<^5o Lfc^ot, COig:««fP«:«t 

^^^^^^^^-^{b^^Slt^^^i-tetttt^. 
CO(£«fli£Rtt<£^wi: i LttS^o ^^^9 
Cu-ZnttfiESrfflv^, > ^ y -/KOTklKStaKRJC 
£ > * y — ^cDfiMb^JES t ©Pi*«rffiiit-*'5 :HUo 
T\ »lf»^rtSixSJIR»^*<o--iMb«*ai«* 

>v<* Mb-*-5wtas-c#£o 



[0 2 2 0] ft**, ±ELfcSS«t|©Cu-Zn«!)t-C 
fi, w«»jHE^S!i}Si--6tta-t LTK^bfl (CuO) £ 

fi\ »<b«i:»^bffi«Sr*a:$^:rCu-Zn«ia«rM 

£-t*\ ttjK&^i-SffltKfbffitttWWfibogrttffiSr 
[0 2 2 1 ] ±&LfzViWXte x 

SiE&jav^tfc, >^y-^w*as»8cKK/6t»{bRjC 
£&ffii£U — K<b«*«fi^iftv^3|s|.^^Sr^d(;-C# 

fb^^A (CrzOs) ^tUffl^fct), g£{b$fl<>: 

mtr-im (s i 02) itffli^;^ 

LfcMtiS&fiDffli. ^a&^ilttjfe, feSiMi^^-^Sfift 

[0 2 2 2] iSJL±*l8^<7>||J6W{co^-CK^Lfcd^ 

mmxmMLn%^tnm&xhz> 0 

[0 2] JR»«»4 0*s«^.5*-fe^4 8(7D«tf:«:*fc» 
[113] 3fe«»3 4W««*«^:W^*t>i-aWBlT*> 
[0 4] «C«8S3 4«r*fiS;i-5^n^A(7)BfS«r*a«) 

[[15] ac«»3 4*5j:tj««e**D? J nsacw»«c*3^s 

[0 6 ] *l ^ffiffjo^««tc:43(tS^— *A*rffiw« 
[0 7] ^l3t»«W«l^^JT'feS*«SS^«*Sr 

[0 8] m2nM&\<D&ft&9 0 omf$.&m^ft\^t> 

[09] (A) I*. ^9 2^rMt5/^^AWi 
ffi©-SPSra^-t"»fffi«S:0, (B) fi. 

[0 10] &W3s9 0*5j:U5ffi**P6tb58cfIS{-43(t 

[0ii] S3l»jw^i 0 0(o»«fr«S;W(c 



[0 13] » 4 HjSfiMo3feK» l l 0^«fiK**«W(c 

[014] &S2§ i l 0 tCBx.SJSRS-SfflliSB-ejltT^ 

[0 15] S4HSfi0»|CDSSJ^0»l*C 8 *>Se!tff*l 1 OACD 

[0 16] i OA*jj:TJ5ffi3fc*pib4x*a:KS&*c 

[0 17] »5HSfifl»Jo8fKSi 2 0«S:8a:ftl: 

[0 18] «S«-«f6 2 ot-isv^rjtfTSns^xAU P 

[0i9] 2 o*3j;i/tt*^btus3fcRiii-*5 

[0 2 0] ^eiWI^Mi 3 0*5J:^CCO&W» 

[02 1] 3 0*5J:«*ftbtiS8cS«t*5 

[0 2 2] »7 4 0 <Dmm&1g&ftt£ 

[0 2 3] 1 4 0ioj:^«^btl5^fll(Cio 

[024] 7 HJSW^^JK«»]r-S>S»K» 140 A(D 

ffif& Id * MSB 0 T fc 3 o 

[025] msnm&KD&wmi so^m^m^-rm 

[02 6] &K»i 5 0*3J:O«tS**Pb4xS8cKSt-*5 

[02 7] 9 HJ6«o5fe«S l 6 0 «*ric«r^*>"r»f 

[02 8] 3feK«l 6 0*3J:O«tie**Pfe4x-58cKSS(-*5 

[0 2 9] ^9^#JcO^#jT&6&S££l 6 0 A"<0 

[030] »10 HagMcoScRIS 1 7 0 (EMSfijc*:**?-*- 

[03 1] SfcSMIi 7 0*3J;t/«**Dbn§ScK8S^ 
[i32]*ll *J£W^3c«S 1 8 0 <£>«rii£*5£W 

[03 3] &KSS1 8 0*5j:m***PbHS3kftStc*5 

[034] m 1 2 HJfiflf9<75ek«« 1 9 0 <£>«ric«r«5t«J 

[0 3 5] KH^l 9 o^it/ffi^bns&was^is 
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[03 6] fgi 2*l6«ij^3ejK«ij-c*sgfcW«i 9 OA 

[03 7] *1 2jHfe«IJ^*JK«-CfcSa:«»l 9 OB 
[03 8] ^^^^S^S^^^^ftS^ffi^^ 
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